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H ERE are four modern anticonvulsants—each a 
dramatic advance in antiepileptic medicine. You'll 
find that each of these drugs has specific uses, 
advantages in the various seizure forms. When 


you use them, you will add inestimably to the scope 
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and progress of your treatment. You will fit the drug 


to the seizure . . . individualize your anticonvulsant 


therapy. Write today for professional literature 


on any or all of these drugs. Abbott 
Laboratories, North Chicago, Illinois. 
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For 
the patient 
under 
tension 


Trasentine-Phenobarbital 


(adiphenine hydrochloride CIBA) 
relief of smooth-muscle spasm, easing of pain 


Worry, anxiety, fear—such 
“pressures” often account for 
visceral spasticity. To offset 
them, Trasentine-Phenobar- 
bital provides mild sedation— 
as well as effective spasmoly- 
sis, rapid relief of pain. 


Whenever you suspect a 

’ psychosomatic factor in vis- 
ceral spasm, Trasentine-Phen- 

. obarbital is a logical prescrip- 
tion. Each tablet contains 50 
mg. Trasentine hydrochloride 

and 20 mg. phenobarbital. 
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better control for the majority of diabetics... 


NPH INSULIN 


NPH 
Lilly 


moderately long-acting 


carefully standardized 


FOR INTERMEDIATE EFFECT: (affords best control for most 
patients) NPH lletin (Insulin, Lilly), U-40 and U-80 


FOR RAPID EFFECT: lietin (insulin, Lilly), U-40, U-80, and 
U-100. Iletin (Insulin, Lilly) made from Zinc-Insulin Crystals, 
U-40 and U-80 


FOR PROLONGED EFFECT: Protamine, Zinc & lletin (Insulin, 
Lilly)—Protamine Zinc Insulin—U-40 and U-80 
IN 10-CC. VIALS 


ELi LILLY AND COMPANY, INDIANAPOLIS 6, INDIANA, U. S. A. 


2A 


| 

| 

° 

Fitty 

quart 


OFFICIAL JOURNAL 
OF THE 

AMERICAN ACADEMY 
OF 

NEUROLOGY 


NEUROLOGY is published 
monthly at 84 South Tenth 
Street, Minneapolis 3, Min- 
nesota, by Lancet PusLi- 
cations, Inc. Subscription 
rate: $12.00 a year, $1.00 
a copy; outside U.S. $13.00 
a year, $1.10 a copy. 

Entered as second class 
matter at the postoffice at 
Minneapolis, Jan. 23, 1951. 


BOARD OF EDITORS 


Editor-in-Chief: 
Russe. N. DeJonc, M.p., Ann Arbor, Michigan 


Associate Editor: 
Wess HayMaker, M.D., Washington, D.C. 


Editorial Board: 
RayMmonp D. Apams, M.D., Boston, Massachusetts 
PeaRrcE BaiLey, M.D., Washington, D.C. 
Dovctas N. BucHANAN, M.D., Chicago, Illinois 
Francis M. Forster, M.D., Washington, D.C. 
MaseEt G. MASTEN, M.D., Madison, Wisconsin 
Ricuarp B. Ricuter, M.d., Chicago, Illinois 
Aucustus S. Rose, M.p., Los Angeles, California 
ALPHONSE R. VONDERAHE, M.D., Cincinnati, Ohio 


A. Eart WALKER, M.D., Baltimore, Maryland 


Rosert WARTENBERG, M.D., San Francisco, California 


Paut I. YAKOVLEV, M.D., Boston, Massachusetts 


SA 


= 
| \ | 
| 
| 
= 


SPECIFY 


SERIES 


ELECTROENCEPHALOGRAPHS 


® LIFETIME ACCURACY 

@ DEPENDABLE PERFORMANCE 

@ ECONOMICAL TO BUY AND MAINTAIN 

®@ CONVENIENT TO OPERATE AND SERVICE 
@ EXPANDABLE AND VERSATILE 


® THE INTERNATIONAL STANDARD OF COMPARISON . 


GRASS INSTRUMENT COMPANY. 
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Improved stability in parkinsonism therapy 


Orally administered Parsidol has produced fa- 
vorable responses in 60-80% of patients with 
widely varying parkinsonian symptomatology.! 
Either alone or in combination with adjunctive 
therapy, Parsidol is effective in controlling 
symptoms of parkinsonism such as akinesia, 
tremor, spasm, festination, sialorrhea, oculogy- 
ric crises and extrapyramidal hypertonicity. 


Parsidol alone has demonstrated its clinical 
superiority over comparable agents.2 When 
combined or rotated with such drugs as atropine 


PARSIDOL 


HYDROCHLORIDE 
thiazine hydrochloride 


Brand of N-(2-dieth 


WARNER-CHILCOTT 
Laboratories 


NEW YORK 


and dextroamphetamine, Parsidol’s effective- 
ness may be increased, widening its usefulness 
and lending greater stability to therapy. 


Available in 10 mg. and 50 mg. tablets in 
bottles of 100 and 500. Trial supplies and 
complete information on Parsidol will be sent 
promptly when requested. 


References: 

1. Gallagher, D, J. A., and Palmer, H.: New Zealand M. J. 
49:531 (Oct.) 1950. 2. Sigwald, J.: Presse méd, 59:819 
(Sept. 17) 1949. 3. Timberlake, W. H., and Schwab, R. S.: 
New England J. Med. 247:98 (July 17) 1952. 
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Electro- 
Shock 


Ther py with proven 
GLISSANDO TREATMENT 


reduces severity of convulsion... 
reduces chance of fracture... 


Model 160-G 
$250.00 
* As illustrated complete 


As illustrated 
complete with 
electrodes 


PORTABLE 
UNITS 


Glissando in Electro Shock Therapy is the method of applying the shock 
stimulus to the patient in a smooth, gradually increasing manner so that the 
severity of the initial onset is minimized. In the Lektra equipment this gradual 
increase is AUTOMATICALLY controlled for uniformity and consistency 
of results. The Glissando rate of rise, variable from .4 second to 2.0 seconds 
in steps of 0.2 second may be selected to regulate the degree of “glide” into 
the actual shock treatment. The Glissando is incorporated within the unit in 
such a manner that either Glissando Shock Therapy or 
Conventional Shock Therapy can be given at will. 


Write Dept. N for Free Literature 


LEKTRA LABORATORIES, inc. 


ELEVENTH AVENUE-NEW YORK 
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DIVISION OF MERCK & CO., inc. 
Philadelphia |, Pennsylvania 
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Check tremor— reduce rigidity with 


RABELLON. 


COMPOUND OF BELLADONNA ALKALOIDS 


For your palsied patients, a more sure and 
steady hand is one of the benefits of con- 
tinued therapy with RABELLON. 


A balanced combination of three alka- 
loids, RABELLON brings symptomatic relief 
in both postencephalitic and arteriosclerotic 
parkinsonism. “None of the newer drugs is 
as effective”’ in improving rigidity, tremor, 
gait and facies. RABELLON is also “well 


tolerated by elderly patients.”* 

Quick Information: Each RABELLON tablet 
contains hyoscyamine hydrobromide 0.4507 
mg., atropine sulfate 0.0372 mg., and scopo- 
lamine hydrobromide 0.0119 mg. Quarter- 
sected tablets for convenient administration. 
Dosage schedules in package circular. 


References: 1. Postgrad. Med. 9:65, 1951. 2, Am. Pract. 
4:12, 1953. 
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Neuritis— 


is temporary relief enough? 


Now— 


THE LONG PERIOD OF DISTURBING 
SYMPTOMS CAN BE REDUCED BY THE 


When you have a case of neuritis (intercostal, facial or sciatic) 
where the inflammation of nerve roots is not caused b 
mechanical pressure, let Protamide demonstrate how muc 
faster lasting relief can be obtained than with usual therapy. 


Usual dose: one ampul every day for five days or longer. 


NEURITIS 


(Sciatic + Intercostal + Facial) 


A COMPARISON BETWEEN COMPARABLE GROUPS 
WITH AND WITHOUT PROTAMIDE THERAPY 


DURATION OF SYMPTOMS 


CONTROL— 156 Patients DAYS 
The Course of the Disease 
Was 21 Days to 56 Days 


PROTAMIDE—84 Patients 
Complete Relief was 
Obtained in 5 to 10 Days TREATED WITH PROTAMIDE ONLY 


“TREATMENT OF NEURITIS 
WITH PROTAMIDE”’ 


1 PROT AMID: 
| 
TREATED WITH PHYSICAL THERAPY AND VITAMINS 
5 10 
DAYS 
Richard T. Smith, M.D. 
$ WERMA N LABO R A T 0 R ies Medicine ond Chief of 
stology, Benjamin Franklin Clinic. 
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ETHOBRAL IN INSOMNIA 


Just as ErHoprat promotes undisturbed 
sleep, so it also leaves most patients free 
from morning drowsiness and depression. 
ErHopraL surrenders its sleep effects 
promptly ... cleanly ... once the night 
is over. Its triple barbiturate action in- 
duces sleep... sustains it... then dis- 
sipates quickly. 


ErHosraL combines judiciously balanced 
amounts of secobarbital, butabarbital, 
phenobarbital. One capsule on retiring. 


ETHOS 


TRIPLE-BARBITURATE CAPSULES 


Supplied: Bottles of 100 and 1000 capsules 


Each Ersosrat capsule contains: 

Sodium Secobarbital 50 mg. (%4 gr.) 
Sodium Butabarbital 30 mg. (% gr.) 
Phenobarbital 50 mg. (%4 gr.) 
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now she can smile again 


With fixed, masklike expression this park- 
inson patient faced a future of increasing 
debility . . . until Parsidol relaxed her 
frozen features into a smile of hope. 


Restoration of facial mobility is one of the 
achievements of Parsidol therapy. Recently 
synthesized as a specific antiparkinsonian 
agent, Parsidol has proved its effectiveness 
in hundreds of clinical cases.':?-* 


Parsidol is administered orally, either alone 


or with adjunctive therapy such as atropine 
or dextroamphetamine. 


Available in 10 mg. and 50 mg. tablets, 
bottles of 100 and 500. Trial supplies and 
complete information on Parsidol will be 
sent promptly when requested. 


References: 1. Gallagher, D. J. A., and Palmer, H.: 
New Zealand M. J. 49:531 (Oct.) 1950. 2. Sigwald, J.: 
Presse méd. 59:819 (Sept. 17) 1949. 3. Timberlake, W. 
H., and Schwab, R. S.: New England J. Med. 247:98 
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Functional Organization of the 
Central Nervous System 


W. K. Livingston, M.D., F. P. Haugen, M.D. 
and J. M. Brookhart, Ph.D. 


THERE ARE THREE PROPOSITIONS relating to the central nervous system which 
seem so self-evident from clinical observations that they require no further 
demonstration of their validity. The first proposition is that a man’s mind 
is a function of his brain. The second is that his mind and body function as 
a single unit, so that it is a mistake to relegate the study of mind to the psy- 
chologist or the philosopher as if it were a separate entity that could operate 
in any way other than as a part of an organic whole. The third proposition 
is that whatever disturbs a man’s normal equilibrium, whether it is mental 

, or physical, chemical or molecular, tends to set in motion a chain reaction of 
readjustments in which the central nervous system plays an essential part. 
Holding these convictions, the practicing physician would like to have addi- 
tional scientific information about mind-brain and mind-body relationships, 
feeling that any increase of insight into these problems would greatly aug- 
ment his effectiveness in dealing with mental and physical disabilities. 

, There are many serious difficulties to be overcome before such problems 
can be subjected to laboratory analysis, yet there are recent indications that 
progress is being made. Scientists in several fields of investigation have begun 

to study the brain from quite different approaches. The cybernetics group 
are studying machines with complex electrical circuits that enable them to 
carry out tasks that had previously been performed only by thinking human 


, beings. Other groups, interested in information theories and quantum me- 
i From the departments of surgery and phys- This work supported | in part by a grant 
iology, University of Oregon Medical School, _( B-308) from the National Institute of Neu- 
Portland. rological Diseases and Blindness, U.S.P.HLS., 
Bethesda. 
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chanics, are attracted rather than repelled by the complexity of the human 
brain with its billions of conducting units which fire or fail to fire in an in- 
finite number of combinations. The neurophysiologists are exploring with 
precision instruments and demonstrating graphically the astonishing interplay 
of activity, spontaneous and induced, which can take place in the intact brain. 

Perhaps the most encouraging sign of progress toward the solution of mind- 
brain relationship is the fact that neurology seems to have arrived at what 
Dewey and Bentley have called the “stage of trans-action.” These philoso- 
phers describe three stages in the historic progress that man has made in his 
efforts to account for himself and the nature of the physical world around 
him. The first is the “stage of self-action.” Here, the behavior of an animal 
or machine is held to be self explanatory “because that is the way it is built.” 
A Jack-in-the-box or the “simple reflex arc” could symbolize this type of inter- 
pretation. The second is the “stage of inter-action.” Here, it is recognized 
that no unit ever operates in complete isolation but is continuously subject 
to interaction with other units in its environment. Inherent in this interpretive 
process is the concept of “element” or “thing” which retains its essential iden- 
tity throughout its interactions with other elements. In chemistry, NaCl sym- 
bolizes a combination of sodium and chlorine to form salt which resembles 
neither of the elements alone, yet each element can be recovered from the 
combination. The third is the “stage of trans-action.” Here, it is recognized 
that something more than a simple interaction may take place between the 
units of any system. The emphasis is on action rather than on the thing. The 
interpretive process might be symbolized by the words “chain-reaction,” in 
which a whole series of events takes place in a definite time sequence during 
which the original elements undergo profound alterations. The body responses 
to stress illustrate this type of transaction. 

We wish to discuss what Sir Russell Brain? has called the “transactional 
viewpoint” as it can be applied in the field of neurology, and to use the same 
philosophical approach to this subject that he has advocated for use in all med- 
ical sciences. Brief mention will be made of this viewpoint as it has devel- 
oped in physics, chemistry, and astronomy, partly because the far-reaching 
results of this interpretive process in these fields are so well known, but mainly 
because each phase of the process has a strikingly similar counterpart in neu- 
rologic thought. Certain teaching concepts will be recalled that seem to illus- 
trate each of Dewey and Bentley's three stages of progression in the inter- 
pretive process. Mention will be made of the contributions of only two of 
the many men who have contributed to the development of the transactional 
viewpoint in neurology. Their ideas seem to point the way toward the pres- 
ent day interpretations of the “trans-actions” taking place in particular parts 
of the brain, such as the reticular formation and the limbic lobe. Finally, 
we will venture a diagram to suggest the way we think that function may be 
organized in the central nervous system so as to provide the human organism 
with that remarkable “oneness” it is known to possess. 

Until about 50 years ago scientists had every reason to assume that the 
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phenomena of nature had been accounted for in a satisfactory fashion. The 
elements were held to be the ultimate manifestations of matter. However 
they might interact with one another, their original identity could never be 
lost. It seemed evident that there was a fundamentai distinction between 
energy and matter and that all nature must conform to the Newtonian laws. 
Then in the late years of the last century a few men, possessed with unusual 
insight and aided by new experimental technics, began to elaborate theories 
which threw doubt on these basic assumptions. The names of these men 
are individually associated with such concepts as the “energy principle,” the 
“laws of quantum mechanics,” the “entropy principle,” and the “theory of 
relativity.” Yet no one of these men alone can be said to have originated the 
transactional viewpoint in physics. It was only when many scientists began 
to use these concepts as tools with which to explore the atomic nucleus and 
the galaxies of outer space that the interpretive process took form in a power- 
ful community of opinion. The atomic bomb is only one of the end products 
of a new conceptual approach to the phenomena of nature. It served to dra- 
matize what the man on the street thinks of as a revolution in physics and 
chemistry, and to make him familiar with such phrases as “time-space pat- 
terns,” “dynamic plasticity,” and “chain reactions.” As a matter of fact, there 
has been no revolution, at least not in the sense that the old order has been 
completely displaced by the new. In everyday life the elements and the 
Newtonian laws are as useful as they ever were. The transactional viewpoint 
merely provides them with new meaning. 

The changes which have taken place in neurology began about the same 
time and followed almost exactly the same course. In reviewing these changes 
one can see that neurology has passed through each of the three interpretive 
stages that have been described. Until the turn of the century attention was 
largely focused on structure and the explanations offered to account for func- 
tion were relatively mechanistic. This was the “stage of self-action” in which 
the central nervous system was viewed as made up of specific entities, each 
one performing as it did because that was the way it was built. One symbol 
of this interpretive phase was the simple reflex arc of two or three neuron 
units. The “stage of inter-action” began with the recognition that none of these 
mechanistic concepts were adequate to account for the functions of the nerv- 
ous system and that it was organized in a series of functional levels, those 
above being dominant over those below. Figure 1 represents a teaching dia- 
gram that was frequently employed to give the student a picture of how 
the central nervous system is horizontally stratified in a hierarchy of func- 
tional levels. To depict more completely the concept of the central nervous 
system which characterized the “stage of inter-action,” the diagram would 
have to be extended in two ways. First, each level would be subdivided into 
a number of compartments, each representing a center in control of a specific 
function. Second, vertical lines would be added to suggest the long tracts by 
which the levels and centers could interact with each other. The nervous 
system was held to be an instrument of precision because of the specificity 
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Cortex 
Diencephalon 


Midbrain 


Medulla 


Spinal cord 


Fic. 1. The “doctrine of levels,” illustrated diagra- 
matically here, attempted to compartmentalize various 
functions of the central nervous system in a horizon- 


7 tally stratified series of anatomic units. 


of each of its component parts. In view of these interpretations one might 
be justified in calling this the “era of specific compartmentation.” 

Since the “stage of trans-action” is the central theme of this presentation, 
we wish to make only three introductory comments about it here. It is char- 
acterized by an interpretive process in which the phrases “time-space pat- 
terns,” “dynamic plasticity,” and “chain reactions” are peculiarly apt. In no 
sense has it destroyed the usefulness of the concept of levels and centers nor 
even that of the simple reflex arc. It has only extended them to provide new 
meaning. Nor has it denied the specificity of particular parts of the nervous 
system. It has merely defined this specificity in terms of a functional whole. 

The doctrine of levels is usually ascribed to John Hughlings Jackson. His 
study of epileptic states led him to make a series of brilliant deductions. His 
basic assumption was that, by a slow process of evolution, the human nervous 
system was gradually built up in an additive series of functional levels. In 
his classical lecture “On the Relations of Different Divisions of the Central 
Nervous System To One Another and To Parts of the Body,” given before the 
Neurological Society in London on December 8, 1897, Jackson described three 
levels in control of motor function in the human nervous system.* The “low- 
est and most automatic” extended from the cauda equina to and including 
the basal ganglia; the “intermediate” level was identified with the motor cor- 
tex; the “highest and most voluntary” was represented by the frontal and 
occipital lobes. Jackson believed that disease involving the brain attacked the 
highest level first and then the two lower ones in succession. This reversal 
of the evolutionary progression, he called a “dissolution.” Thus, the patient 
passed “from a more voluntary to a more automatic state” as each level was 
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freed from higher controls. Jackson regarded the simple reflex as the func- 
tional unit from which all action patterns are built up and he referred to 
voluntary movement as a “glorified reflex.” He also emphasized the speci- 
ficity of various brain centers. He named some of these and added, “There 
are, I suppose, other Superior centres with their subordinate centres for intes- 
tinal action, defecation, micturition, the sexual act, parturition, etc. The ho- 
mologous series of centres with the Superior centres and the fibres intercon- 
necting them are what will be called Intrinsic elements of the level.” 

To appreciate what Jackson did for neurologic thought one must realize 
that in his day the interpretive processes in common use were characteristic 
of the “stage of self-action.” It should be noted, too, that the levels he was 
describing are much less artificial and more acceptable today than those 
depicted in the foregoing diagram. Although many of Jackson’s statements 
would suggest that his interpretations were characteristic of the “stage of 
inter-action” and thus in advance of his time, there are other evidences that 
he was already adopting the transactional viewpoint. He was constantly em- 
phasizing the interdependence of mind and body and he even spoke of cer- 
tain types of mental illness in which no organic lesion could be found, as a 
“disease of the individual as a whole.” 

In the same year that Jackson was enunciating the doctrine of levels, 
George Elliott Coghill was just beginning his work as a zoologist. He be- 
lieved that an animal's ability to profit from its past experience in choosing 
between alternative courses of action was a function of its brain. He hoped 
that by a careful study of the brains of very young embryos he might be able 
to establish some correlation between its brain development and its expanding 
action patterns. He elected to study amblystoma embryos, partly because this 
species of salamander was so readily available and partly because large num- 
bers of embryos of the same age could be grown from a single clutch of eggs. 
At the time when neuromuscular connections were first being established, 
Coghill searched for, but could not find, any simple reflexes in the youngest 
of these embryos. Instead, the animal’s first effective response to all forms 
of stimulation was a “total response.” Undulating swimming movements in- 
volving the entire body were well established before the developing limbs 
were moved; movements of the proximal joints began before those involving 
the distal joints; discrete and purposive movements were the last to be ac- 
quired. Coghill concluded that “partial patterns” were derived from the basic 
“total pattern” by a process which he called “individuation” in which the 
inappropriate parts of the total response were inhibited. His observations 
convinced him that the young animal found out how to satisfy its primitive 
needs by experience derived from action. This elementary type of learning 
led to the development of purposive movement. Coghill attributed the learn- 
ing function to what he called the “neuropil.” He identified this with masses 
of small nerve cells which he found interposed between the sensory and 
motor components of the salamander brain from its earliest phases of devel- 
opment. The cells of the neuropil, having few long axons but many den- 
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drites, formed a felt-work of intermingling fibers which seemed to Coghill 
to be admirably adapted to produce a spatial dispersion of the sensory input. 
He postulated that each incoming pattern of sensory impulses could diffuse 
out through the neuropil to produce there its characteristic time-space pattern 
of nervous activity. He believed that the constant repetition of particular sen- 
sory patterns favored some process of growth in the neuropil which tended 
to fix them there. By the same process, motor patterns were created that 
served to individuate the animal’s responses to environmental stimuli. Thus, 
it acquired an increasingly diversified behavior and only when the stimulation 
was massive did the total response reassert its fundamental dominance. 

Coghill’s denial that action patterns are built up from simple reflexes gave 
rise to a controversy that has been slow to subside. Yet his deviations from 
the orthodox neurologic interpretations of his day went much deeper than 
this. He could not visualize the nervous system as a mere aggregate of spe- 
cialized end stations connected with one another by the long tracts like a 
fixed set of wires. Rather, he saw it as a functional whole, possessed of a 
growth potential within a diffusion system interposed between the sensory 
and motor components and constantly playing its influences on both input 
and output. In 1929, he wrote, “Conduction, however complex the organiza- 
tion may be, cannot fully account for the role of the nervous system in be- 
havior. The conventional figure of the telephone with its switchboards to 
illustrate how the nervous system works is utterly inadequate unless the in- 
ventor and the operator be included in the figure. In the nervous system the 
growth potential is at once the inventor and the operator.” 


Fic. 2. Coghill believed that the brain of an am- 
blystoma embryo had three essential functional 
components, a sensory, a motor, and an inter- 
posed “neuropil.” His studies led him to the con- 
sensory cept that the adult nervous system developed as 
a result of “individuation” which created paths 
of preference through an equipotential “neuropil” 
which is not initially functionally differentiated. 


motor 


The accompanying diagram (figure 2) suggests the three essential com- 
ponents of the salamander brain as Coghill visualized them. However, this 
figure conveys no impression of the dynamic plasticity which he ascribed to 
the “neuropil.” The full implications of his ideas can be obtained only by 
reading his papers and the philosophic discussions attributed to him by 
Judson Herrick‘ in a biographic sketch of Coghill’s life. There are many rea- 
sons why Coghill’s interpretations met with resistance. To the student trained 
in the discipline of the scientific method, the concepts were too speculative 
and their terminology seemed vague and ill-defined. What evidence was 
there that the human nervous system contained a polysynaptic diffusion sys- 
tem comparable to Coghill’s “neuropil?” If it did exist, what reason was there 
for assuming that it functioned as Coghill thought it must? How could he 
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ever expect to account for the activities of such a complex functional whole 
without first analyzing the functions of each of its component parts? 

Whatever justification there may have been for the criticisms that have 
been made of Coghill’s contributions there is no doubt but that he was one 
of the first students of neurology to adopt the transactional point of view. 
He was certainly not the first nor the only one of his time to acquire this 
interpretive slant. Cajal and Sherrington undoubtedly had it and there were 
probably many others who shared it in some degree. But Coghill’s interpreta- 
tions were definitely ahead of his time and they are of particular interest in 
the present discussion. He was suggesting that function in the nervous sys- 
tem may be organized on a vertical as well as a horizontal basis, at a time 
when studies of the decorticate, the decerebrate, and the spinal animal were 
emphasizing only the horizontal stratification of functional levels. He was 
interposing between the well-known sensory and motor components a strange 
“neuropil,” a diffusion system to which functions were ascribed that could 
not be demonstrated by any available technic. Histologic methods, strych- 
nine and electrical stimulation, transsections, ablations, and thermal coagula- 
tions were all useful enough in demonstrating long tracts, functional levels, 
and centers but they were poorly adapted for tracing polysynaptic pathways. 

More recently the oscillograph and more precise technics have partially 
corrected this lack. Micro-electrodes have permitted the scientist to study the 
activity of single neuron units, the parameters of stimulation have been better 
controlled, and implanted electrodes have made it possible to study chronic 
preparations in all phases of their daily existence. In addition, what might 
be called “multiple-activation” technics have permitted the scientist to observe 
the complex interactions which can take place between different parts of the 
central nervous system. With the use of these more exact methods, attention 
has shifted away from the long tracts and the main nuclear masses to such 
little understood parts of the brain as the association areas of the cerebral 
cortex, the limbic lobe, and the reticular formation of the medulla and brain 
stem. These methods have combined to furnish a totally new picture of the 
way the unanesthetized brain operates. The interpretations growing out of 
these observations have created a community of opinion that is characteristic 
of the “stage of trans-action.” 

The new approach to a study of function in the nervous system began 
with the concept of the internuncial pool. Soon after the oscilloscope came 
into use in the laboratory of the neurophysiologist, it was demonstrated that 
there is, interposed between the sensory and motor components of the simple 
reflex arc, a pool of neurons in which both spatial and temporal dispersion 
of the input can take place. It can be shown that the motor output resulting 
from a given stimulus applied to a posterior root is not only conditioned by 
preexistent activity in the internuncial pool, but is subject to modification 
from moment to moment by influences reaching it from any part of the cen- 
tral nervous system. Influences from the striatum and the brain stem reticular 
formation create a background activity in the internuncial pool which deter- 
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mines how the muscles can respond to stimulation of points on the sensory- 
motor cortex and in either reflex or voluntary movement. The study of the 
functions of the internuncial pool had two immediate effects on neurologic 
interpretation: 1) it emphasized the factor of time as well as space in the 
patterning of neural activity, and 2) it suggested one way in which unity of 
action within the total organism might be achieved. 

Recent studies of the brain stem and medulla indicate that the reticular 
formation plays a very important part in coordinating function at all levels 
of the central nervous system. Its ability to modify the level of excitability 
in internuncial pools is a prime example of this unifying function. In the 
anesthetized animal it was found that electrical stimulation of the more caudal 
portion of the reticular formation exerts an inhibitory effect on the motor 
output, while stimulation of the more cephalic portion produces a facilitatory 
influence. These occur in time patterns which indicate a diffuse polysynaptic 
pathway over extrapyramidal routes from brain stem to the spinal cord. 

In the unanesthetized animal stimulation of the brain stem reticular for- 
mation wakens the sleeping animal. The alerting effect of this stimulation 
is demonstrated both by the animal’s behavior and by the change in its elec- 
troencephalogram from the synchronized pattern that characterizes sleep to 
the dys-synchrony of the waking state. After the main sensory tracts have been 
destroyed above the colliculi, a bright light, a loud sound, or the electrical 
stimulation of a peripheral nerve wakens the animal in an apparently normal 
fashion. On the other hand, destruction of the brain stem reticular formation 
can produce a persistently somnolent state of the animal even though the main 
sensory tracts remain intact. The “arousal center”® in the brain stem activates 
wide areas of the cerebral cortex. The activation can be brought about either 
by a direct stimulation of this center or indirectly by stimulation of peripheral 
nerves. The latency of the cortical response indicates that this auxiliary sen- 
sory pathway is polysynaptic and diffuse. 

It now appears that there are two distinct pathways in the central nervous 
system for both motor output and sensory input. On the motor side, the 
influences that play on the motor horn cells can reach them by the direct, 
rapidly conducting, and relatively specific pyramidal route or by the slower 
conducting, more diffuse pathway through the striatum and the reticular for- 
mation. On the sensory side, the input patterns can reach the specific cortical 
areas over the main sensory tracts by way of the relay nuclei of the thalamus 
and they can reach the cortex over much wider areas by way of the reticular 
formation and the centrally situated nuclei of the thalamus. The fibers and 
neuron units of the main sensory tracts maintain their topographic organiza- 
tion from the periphery to the primary cortex. They seem to represent the 
route by which highly specific information can reach the cortex in the short- 
est possible time. The second route through the reticular formation seems 
to represent a much more plastic and diffuse system in which the input from 
many different sources can be integrated and modulated before it reaches 
the cortex as a whole. There is no reason to doubt that activation of either 
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of these sensory systems might serve to rouse the sleeping animal and to help 
maintain him in the alert, perceptive state. Yet, if either one is to be given 
preference in its importance in maintaining alertness, experimental evidence 
would seem to favor the diffuse pathway through the reticular formation. 

The main reason why this important sensory pathway was not discovered 
sooner is that most of the pioneer explorations of the brain were carried out 
on anesthetized animals and the anesthetic agents so far investigated act to 
block conduction in the reticular formation. Other drugs such as procaine, 
alcohol, and mephenesin also block conduction when relatively large doses 
are used. As students of pain problems, we have been greatly interested in 
the blocking effects of these drugs. Of particular interest is the fact that a 
very small amount of ether, insufficient to produce a state of surgical anes- 
thesia but comparable with the amount that produces analgesia in the human 
subject, will wipe out the response to stimulation of a known pain source. 

The study of the reticular formation in relation to perceptive states has 
just begun. The activities that go on there in the curarized animal or in the 
isolated encephalon are most complex. An electrode introduced into this part 
of the brain stem and connected with an audio circuit can produce the most 
weird and varied sounds. The variations in pitch, frequency, and intensity of 
these sounds and their persistence in the absence of overt stimulations indi- 
cate that this is one of the main thoroughfares of the brain, constantly loaded 
with sensory and motor traffic to and from other parts of the central nervous 
system. There is here no precise spatial organization or segregation of 
the different sensory modalities such as characterizes the main sensory path- 
ways. Responses to sciatic nerve stimulation can be shown to interact with 
the auditory input and microtechnics have demonstrated that the same neu- 
ron unit can be fired by stimuli applied at widely separated sources. Indeed, 
there is so much activity going on in the reticular formation all the time and 
so many ways in which the sensory input can be modified there that one 
wonders why the time-space patterns of sensory impulses are not hopelessly 
scrambled before they reach the cortex. 

On the other hand, neither the anatomic nor the physiologic evidence 
would suggest that this is a common “sluice-way” through which sensory 
impulses pass in a haphazard fashion. Cajal’s® original description of the area 
implied that its organization was highly complex. He demonstrated collateral 
branches, coming off from both motor and sensory fiber tracts at right angles, 
and then coursing through the grey and white reticular substance in every 
direction, dividing and subdividing among the fascicles to end by loose 
arborizations, varicosities, or short, shaggy processes. Among the many dif- 
ferent kinds of nerve cells to be found in the central grey and the more medial 
portions of the white reticular substance he found fusiform and star-shaped 
cells of giant size which resembled motor horn cells. Their thick, shaggy pro- 
toplasmic arms showed long and divergent secondary dendrites and their 
axons were found to extend up and down the reticular substance for consid- 
erable distances. His description of the many cell types, the innumerable 
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fibers passing horizontally and vertically to make up the bulk of the forma- 
tion, and the many types of terminal arborization of the fibers suggests 
that the reticular formation represents a highly organized and_ potentially 
selective pathway for both motor and sensory conduction. 

Although physiologic studies of this area have not progressed very far, 
they tend to bear out this same impression. The brain stem reticular forma- 
tion certainly interacts with various parts of the cerebral cortex, the cerebel- 
lum, and the hypothalamus, as well as with the internuncial pools through 
which the sensory input must pass before it reaches the brain. The relation 
of this area to sleeping and waking states and its apparent influence in main- 
taining the alert state are observations that have exciting implications. Partial 
lesions of the brainstem reticular formation are of interest in that they may 
not produce a permanently somnolent state in cats. Some of these selective 
lesions leave the animal with a peculiar blunting of its sensibilities. Certain 
of the cats behave like “zombies,” running into obstacles as they move aim- 
lessly about, paying little or no attention to loud sounds or painful stimuli, 
and ignoring situations that would greatly excite the normal animal. 

The brainstem reticular formation, interposed between the sensory and 
motor components of the brain and constantly playing its influences on both 
input and output and, in turn, subject to modifying influences from the cere- 
bral cortex, the hypothalamus and doubtlessly, other parts of the brain, seems 
to represent a diffusion system having many of the potentialities which Cog- 
hill attributed to his “neuropil.” It suggests a vertical organization of func- 
tion in the nervous system that serves to unify the organism into a functional 
whole. The accompanying diagram (figure 3) suggests this vertical organiza- 
tion of function. The indented outline of the figure is meant to suggest the 
functional levels, but the three main components are the sensory, the motor, 
and what for want of a better name we have called the “transactional” com- 
ponent. We have avoided using the term “neuropil” because it has come to 
be used in too restrictive a sense to convey any idea of the dynamic plasticity 
we would attribute to this interposed component. We do not visualize it as 
an amorphous mass of undifferentiated nerve cells through which impulses 
pass in a haphazard fashion. It is conceivable that in the very young infant 
the cells making up this functional unit might be unorganized in the same 
sense that the embryonic blood vessels are first represented by a vast syn- 
cytium of capillaries and only later does a selective channeling take place to 
enlarge a few of them to form arteries and veins. This simile suggests some- 
thing of the way in which, on the basis of experience, reiterated patterns of 
sensory impulses might become channeled so that the motor response was 
appropriate to the stimulus. Nor can we think of this functional unit as rep- 
resenting merely surviving vestiges of some primitive cell type from which 
the specialized centers and long tracts have developed during phylogenetic 
evolution. Instead, we regard the transactional component as being an essen- 
tial part of every nervous system from the most primitive to the most complex. 

The ability to profit from past experience in determining purposive be- 
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Fic. 3. The functional attributes of the central 
nervous system may be better explained and inves- 
tigated by admitting the possibility that they con- 
sist of “trans-actions” occurring in many portions 
of the brain and spinal cord. Such trans-actions 
may be initiated by sensory input and always find 
their expression in motor activity, but have an 
identity of their own which is greater than the sum a 

of these two component parts. sy M- Motor 


component 


S - Sensory 
component 


T - Transactional 
component 


havior is the distinguishing characteristic of the animal with a brain. In gen- 
eral, the more complex its brain, the more diversified its behavior and the 
more discriminating its response to environmental demands. Since the ani- 
mal is built for action,” it is to be expected that the motor components of 
its nervous system should be dominant in its structural and functional or- 
ganization. Next, the animal needs a sensory component to maintain it in 
contact with its enviroment. Yet, if these two were the only components of 
its brain, the animal would be little more than an automaton. There must 
be another functional unit linking them, otherwise the sensory input would 
acquire no meaning and the motor output would never serve any purposive 
value to the organism. 

In our opinion the brain stem reticular formation is an important part 
of this interposed functional unit. We do not believe that it is necessary to 
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assume that this part of the brain stem is the most important part of the trans- 
actional component. We think of this component as including the association 
areas of the cerebral cortex, the limbic lobe, and perhaps other parts of the 
brain as well as the reticular formation and the internuncial pools throughout 
the neuraxis. The cytoarchitecture of these cortical areas represents no simple 
“neuropil,” yet recent investigations of their functioning suggest that they 
possess many of the attributes that Coghill attributed to his “neuropil.” An- 
other reason why we have rejected “neuropil” as designating this functional 
unit is that the activity constantly going on in the brain stem reticular forma- 
tion does not seem to represent a simple diffusion of the sensory input but 
a complex transaction involving the nervous system as a functional whole. 

It would be too much to claim that the reticular formation has been proven 
to be one of the anatomic substrates for perception — that fundamental process 
which must underly all of the activities that characterize mind. Yet this is one 
of the exciting implications to be drawn from current laboratory studies of 
this region. The discovery of its “arousal action,” the relation of its activity to 
other parts of the brain and to electroencephalographic patterns, the effect 
that partial lesions here may produce on animal behavior, and its high degree 
of susceptibility to drugs combine to suggest this possibility. It will be a tre- 
mendous task to elucidate the transactions that occur in this part of the brain, 
to say nothing of the difficulty there will be in recognizing any order in the 
sensory patterns that may eventually reach the association areas. Yet the very 
complexity of this sensory pathway encourages us to believe that progress is 
being made in efforts to understand mind-brain relationships. The most casual 
type of introspection indicates that our own awareness of any environmental 
situation is a transaction of great complexity. It represents a fusion of the 
sensory input from many sources and several different modalities. The raw 
data that seems to be going to the primary cortices from the various sense 
organs can be a part of our general awareness or not, as we give it our atten- 
tion or withdraw attention from it, but such data does not exist as a sepa- 
rate or meaningful entity apart from “trans-action” and “inter-action” with 
other levels of the central nervous system. 

It may be a long time before any increase of scientific insight into mind- 
brain relationships will come in a form that can be useful to the practicing 
physician but the problem seems less hopeless now than in the past. 
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Isolated Fear 
A Temporal Lobe Aura 


Donald Macrae, M.D. 


In 1880 Hughlings Jackson' described fear as an aura in a 51 year old man 
suspected of having a temporal lobe tumor. Many patients experiencing an 
unpleasant aura are frightened, or they become anxious knowing that the aura 
signifies an impending seizure. Jackson carefully noted that the fear in his 
case was fear which “came by itself — isolated.” 

While Gibbs? has mentioned without further amplification the occurrence 
of fear in four of 300 cases of psychomotor epilepsy, and Magnus and co- 
workers* noted that eight among 34 cases with masticatory seizures had “fear 
and thoughts related to fear,” there have been few reports of the occurrence 
or significance of fear as a symptom in gross cerebral lesions. Penfield,* how- 
ever, found a glioma deep in the temporal lobe of a patient who had fear as 
an invariable aura. Earle and co-workers,® reporting on incisural sclerosis, 
found macroscopic and microscopic abnormalities in the first anterior tem- 
poral convolution extending into the uncus and the hippocampal gyrus in 
a patient who had fear as an aura. Pampiglione* reported a case of uncinate 
epilepsy resulting from an aneurysm of the internal carotid artery which 
nestled against the medial aspect of the right temporal lobe. In his report 
he did not describe fear, but in a personal communication he stated that un- 
accountable fear accompanied the olfactory aura. 

Since Jackson’ deduced that an aura constituted the activity of functional 
mechanisms activated by the initial discharging state while still localized, 
it has come to be recognized that an aura is the product of the local discharg- 
ing state and that the situation of the discharging state can often be recog- 
nized clinically by the nature of the aura. 

A consideration of isolated fear is of interest, partly because of its rarity 
but especially to ascertain whether it is an aura. If so, it should represent 
focal cerebral activity and have focal significance in terms of clinical neurol- 
ogy. Moreover, as an emotion arising from focal cerebral activity, its study 
could further an understanding of the physical basis of the emotions. 


From the National Hospital, Queen Square, London, and the department of neurology and 
electroencephalographic laboratory, University of California School of Medicine, San Fran- 
cisco. 
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It is the purpose of this communication to report seven cases with veri- 
fied cerebral lesions, in whom fear (the “isolated” fear of Hughlings Jackson ) 
was experienced as an initial part of their seizures. 


Case 1.—A 44 year old woman had had frequent attacks for one year which she de- 
scribed: “I am suddenly seized by a horrible feeling of terror —I cannot describe it.” 
The fear, she stated, arose by itself in any situation irrespective of what she was doing 
or thinking and lasted for about one minute. It was followed by a hallucination of smell: 
“a horrible smell — not a real smell — somewhat like the smell of burning hedges.” After 
a few seconds she had an unpleasant feeling as though being choked by the smell. She 
would slowly sink to the ground, but rarely lost consciousness. After a few minutes she 
regained composure as if nothing had happened. When she remained conscious, although 
she had fallen to the ground, she could understand conversation but was unable to reply. 

Past medical and family history revealed nothing significant. She was right-handed. 

On examination she was markedly euphoric. There was no evidence of intellectual 
deterioration. She had a complete right anosmia, the right eye was blind, and the right 
optic disk showed the pallor of atrophy. An electroencephalogram showed bursts of four 
per second and almost continuous one to two per second high voltage waves in the right 
low frontal and anterior-temporal area, appearing to center in the temporal tip. A right 
carotid arteriogram showed a spherical blush above the floor of the right anterior fossa 
from 1 cm. posterior to the gabella. At operation a meningioma was removed, weighing 
59 gm., which occupied the whole of the right anterior fossa except the anterior 2 cm. 

Course. Six months postoperative she was free from seizures and the fear. 


Case 2.-A 31 year old man complained that for two and one-half years he was sub- 
ject to attacks of loss of consciousness. These were invariably preceded by an unpleasant 
epigastric sensation and at the same time a “terrible fear.” He had difficulty describing the 
fear, adding “it is out of this world; I wish I could describe it.” He felt it was strange 
and unlike any anxiety or fear he had ever experienced. The fear was accompanied or 
followed by an “indescribable unearthly odor.” Frequently a crude visual hallucination 
of “worms of light” in the right half-field appeared. The auras lasted about 30 seconds, 
and usually loss of consciousness with generalized convulsions ensued. At the onset the 
condition had been diagnosed as psychogenic. 

Past medical history. At the age of four years he sustained a severe head injury and 
fractured skull in an automobile accident. He was right-handed. 

Examination revealed early bilateral papilledema. There was no intellectual change 
and no other neurologic sign. An electroencephalogram showed a high potential four to 
seven per second activity focal to the left anterior temporal and low frontal area on the left. 
A ventriculogram showed a downward and right lateral displacement of the left ventricular 
system. At operation a meningioma was removed from the left upper parieto-occipital area 
close to the falx. 


Course. In the 13 months following operation, one further attack occurred without 
an aura. 


Case 3.—-A 41 year old woman had had frequent attacks from the age of ten years, 
always preceded by a peculiar unpleasant smell: “not quite like a hard-boiled egg.” The 
smell was invariably followed by a feeling of fear, not fear of an attack, but an unreal fea~ 
which “arose by itself.” She had a feeling that the fear came from behind but denied the 
presence of any visual hallucination. Previous medical and family history revealed no sig- 
nificant illnesses. On examination there were no neurologic signs and no evidence of intel- 
lectual deterioration. A roentgenogram of the skull revealed a small area of calcification 
in the right temporal lobe (figures 1 and 2). A ventriculogram showed the tip of the right 
temporal horn displaced slightly backwards. An electroencephalographic, low voltage, five 
to seven per second focus appeared in the right temporal area. At operation the mid- 
temporal convolution was incised and opened to the temporal horn. Firm resistance which 
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Fics. 1 and 2. Frontal and lateral views, skull 
roentgenograms of case 3. Note calcified astrocyto- 
ma in the right temporal lobe. 


extended back and forward was met 3 cm. deep. The firm tissue was excised. It consisted 
of a mass of laminated, calcified concretions with adjoining gliomatous tissue, which had 
the appearance of astrocytoma on histologic examination. 


Case 4.-A 55 year old man had been well until three years previously. During the 
past three years his mood had changed considerably. In the past he had been pleasant 
and placid, but now was irritable. The irritability seemed to occur in spells lasting up 
to two weeks at a time. During these periods he was suspicious, especially during the 
last few months. He showed frequent brief attacks of paroxysmal fright, and stated that 
he was frightened without being able to say why. According to his wife who had ob- 
served several attacks, he appeared frightened during these episodes. On other occasions, 
he was unnaturally aggressive in brief fierce outbursts lasting a few seconds to half a min- 
ute. On one occasion he attacked his wife suddenly and without provocation with an 
expression of extreme anger on his face. Later he was unable to say why he had done so. 
As far as could be ascertained, the fear, like his anger, appeared to arise spontaneously 
without apparent cause and was of brief duration, usually lasting about one-half to one 
minute. He was right-handed. 

On examination he was euphoric and disoriented in time. There was evidence of mod- 
erate recent intellectual deterioration. He had a left homonymous hemianopia, but no 
other neurologic signs. An electroencephalogram showed some generalized slowing, but a 
high voltage, two to three per second wave focus appeared in the right temporal area. At 
operation an inoperable glioma was found in the right temporal lobe. He died five days 
later, and postmortem examination showed a tumor measuring 80 mm. x 60 mm. x 50 mm. 
Its anterior end was at a level with the right temporal pole, occupying nearly all the white 
matter of the temporal lobe. The temporal horn of the lateral ventricle was invaded from 
the lateral aspect and its lumen was obliterated by apposition of its walls. Histologic ex- 
amination showed the tumor was an astrocytoma. 


Case 5.—A 52 year old man had had several attacks of loss of consciousness with gen- 
eralized convulsions over the previous three to four months. His wife stated that at the 
onset of these attacks he appeared startled and pale and smacked his lips. After several 
seconds his speech would become difficult to understand as he used meaningless or incor- 
rect words. He found it difficult to describe his attacks, but stated that at the onset there 
was a horrible smell and a hallucination consisting of a “very small, ugly, dirty black 
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woman smelling of onions.” At the same time, he had an unpleasant feeling in his epi- 
gastrium and a feeling of fear. He was dysphasic at the time of history taking and some 
difficulty was experienced in obtaining the detailed sequence of the aura. However, he 
denied being afraid of the hallucination, though fear apparently occurred at about the same 
time. The fear arose as spontaneously as the smell or visual hallucination. 

Past family and medical histories revealed no significant illnesses. He was right-handed. 

Examination showed a moderate expressive and mild receptive aphasia, bilateral papill- 
edema, partial right homonymous hemianopia, and slight weakness of the right side of 
his face and of his right hand. At operation a large glioma was encountered in the left 
temporal lobe. Removal was not attempted, since biopsy showed a malignant glioma. A 
postmortem examination was not obtained. 


Case 6.—This case was not observed personally. A mother wrote that her daughter's 
first complaint two years previously was of terrible brief spells of intense fear which arose 
abruptly for no accountable reason. She saw her doctor regarding this symptom. To her 
doctor’s question, “What is the cause of your fear?”, she replied, “I do not know myself — 
just an awful fear.” She was requested by her doctor to analyze the situation, mood, and 
other factors which might be the cause of these episodes, but she was unable to find any 
cause. The attacks of fear occurred on many occasions, were of sudden onset, and lasted 
only a few seconds. In the absence of physical signs a psychogenic cause was considered. 
She later developed brief attacks of aphasia. On admission to the Mayo Clinic two years 
after onset of these attacks, examination, according to their report, revealed bilateral papill- 
edema, aphasia, and a right homonymous hemianopia. She deteriorated rapidly. At opera- 
tion a large malignant glioma was discovered in the left temporal lobe. 


Case 7.—A 67 year old man gave a history of frequent attacks of fear during the pre- 
ceding 16 years. These attacks were sudden in onset, occurring during the day or night. 
On several occasions he woke up during the night screaming with fear. The attacks were 
of about two minutes’ duration. The attack started with a feeling in the epigastrium and 
then a fear “as though something terrible was going to happen.” He described the fear 
as being incomparably worse and different from any fright he had ever experienced. The 
fear had no shape or form, but he had the feeling that it was in front of him. Following 
the attack of fear he felt anxious and nervous and had a peculiar feeling as if he were 
about to die. At times during the fear episode he had vertigo of several seconds’ duration, 
with a marked sensation of self rotation. He had frequent attacks in which a visual hallu- 
cination of his former fiancée appeared before him, and at other times he had vivid “deja 
vu” experiences. For many years the condition was considered to be psychogenic. During 
one such attack of fear he suddenly developed a severe occipital headache. On admission 
to the hospital there was marked neck rigidity and bilateral papilledema. The cerebro- 
spinal fluid showed a pressure of 200 mm. water and was heavily blood-stained. He died 
27 days later and at postmortem an aneurysm was discovered at the junction of the left 
anterior cerebral and anterior communicating arteries (figure 3). There was no evidence, 
macroscopic or microscopic, of cortical damage. An electroencephalogram recorded one 
year prior to his death was normal. 


DISCUSSION 


Auras in epilepsy are seldom pleasant experiences and not infrequently 
provoke fear. An aura results in fear, at times because it is unpleasant but 
usually because it is a warning of the imminence of loss of consciousness. 
This is a state of dread to some in whom personal injury or inappropriate 
behavior may occur; to others it may involve public exposure or loss of em- 
ployment. There are many anxiety-producing aspects, but it would appear 
from a study of the cases in this series and of the few additional published 
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Fic. 3. Case 7. Aneurysm at junction of right 
anterior communicating and anterior cerebral 
arteries, and coronal section at level of aneu- 
rysm. 


Fic. 4. (left) Approximate situation of lesions 
in eight cases. 1l—aneurysm, case 7. 2— 
meningioma, case 1. 3—aneurysm, Pampigli- 
one’s case. 4— ischemic changes, Earle’s case. 
5, 6, 7, and 8—gliomas in cases 3, 4, 5, 
and 6. 
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502 NEUROLOGY 
instances that fear of a different sort may occur. 

A distinction between the two fears must be made. The isolated fear 
under discussion is abrupt in onset, filling the person with terror, irrespective 
of prevailing mood, thought content, or situation. The fear is itself without 
content and is described as “strange” or “unreal.” Its duration is brief, seldom 
lasting as long as two minutes, and when not followed by a seizure, it ends 
abruptly also. It is usually followed, accompanied, or preceded by other phe- 
nomena (hallucinations of smell, epigastric sensations, psychical states, and 
so on), which are recognized as auras. The fear closely resembles these in its 
behavior, and it can be reasonably concluded that this fear also is an aura. 


LOCALIZATION OF THE LESIONS 


Table 1 shows both the pathology and approximate situation of the lesions 
and the electroencephalographic findings in the seven cases in this series and 
in three cases from the literature. Figure 4 demonstrates the approximate 
situation of eight of these lesions. The lesion was on the left side in four 


cases and on the right in four. 


TABLE 1 


NATURE, SITUATION OF THE LESION, AND ELECTROENCEPHALOGRAPHIC FINDINGS IN 
TEN CASES OF VERIFIED CEREBRAL LESIONS WITH FEAR AS AN AURA 


Case Pathology Situation of lesion Electroencephalogram 
1 Meningioma __ Right subfrontal-posterior Bursts of 4/sec. and 
two-thirds of anterior fossa continuous 2/sec. waves 
focal to the right 
temporal tip 
2 Meningioma _Left parietooccipital, 4—7/sec. focus in the 
close to the falx left anterior temporal 
low frontal area 
3 Calcified Deep in the right tem- 5-7/sec. focus in the 
astrocytoma poral lobe right midtemporal area 
4 Astrocytoma From tip of right temporal High voltage 2-3/sec. focus 
pole, occupying most of in the right mid-temporal 
white matter of temporal area 
lobe 
5 Glioblastoma Deep in the left tem- Not done 
multiforma poral lobe 
Astrocytoma Left temporal lobe Not done 
7 Aneurysm Junction of the right an- Normal 
terior cerebral and anterior 
communicating arteries 
Penfield’s Glioma Temporal lobe — 
case 
Earle’s case —- Vascular In the first temporal gyrus Electrocorticographic 
sclerosis extending into the uncus abnormality in the first 
and hippocampal gyrus temporal gyrus anteriorly 
Pampiglione’s Aneurysm Right internal carotid —— 


case 


artery 


a 
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Of the ten cases, five were gliomas situated in the temporal lobe, one an 
aneurysm (Pampiglione’s case) on the medial aspect of the temporal lobe, 
and one (Earle’s case) an ischemic sclerotic lesion in the inferomedial aspect 
of the temporal lobe. 

The olfactory aura which accompanied fear in case 1 (a posteriorly placed 
subfrontal meningioma) is, as accepted in classical neurology, a product of 
activity in the uncus. It can be accepted in this case, though this was not 
verified at operation, that an immediate physical relationship existed between 
the tumor and the uncal region of the temporal lobe and that the uncinate 
discharge resulted from this relationship. Moreover, the electroencephalogram 
showed well marked anterior temporal focal activity. 

The lesions in the remaining two cases (cases 2 and 7) were situated at 
a distance from the temporal lobe and fit less readily into the general pattern, 
though further analysis reveals that they might. 

The meningioma in case 2 was situated near the vertex. On clinical grounds 
the description of the auras, excluding fear, favored a left temporal lobe situa- 
tion for the lesion. The patient described queer visual hallucinations to the 
right, an indescribable unearthly odor, an epigastric sensation, and a complex 
psychic state. An electroencephalogram showed a high voltage four to seven 
per second focus in the left anterior temporal low frontal area, thus confirm- 
ing the clinical localization; yet the tumor was far removed. The probable 
explanation is that the clinical and electroencephalographic localizations were 
in fact correct for the epileptic seizures. That is, the discharging focus was 
not at the site of the tumor but in the uncinate area. This is compatible with 
Grey Walter’s* view that the electroencephalographic focus may be at a dis- 
tance from the tumor and results from local edema. There are two possible 
factors operative in this case: first, uncal herniation due to cerebral displace- 
ment by the tumor, and second, the severe head injury in childhood may 
have resulted in damage to the temporal lobe so that, in the presence of 
altered intracranial pressure, a previously inactive focus became a discharg- 
ing one, 

With regard to case 7, the aneurysm in its deflated postmortem state was 
small and it almost certainly never enlarged sufficiently to stimulate the medial 
aspect of the temporal lobe (figure 3 shows the aneurysm and a coronal sec- 
tion at the level of the aneurysm). Its immediate anatomic relationship is with 
the anterior portion of the cingulate gyrus. The symptoms were paroxysmal 
and probably the result of periodic anoxemia in the territory of distribution 
of the anterior cerebral artery. Critchley® described a case in which softening 
of the left paracentral lobule and gyrus cinguli occurred, following upon 
thrombosis of the anterior cerebral artery. The initial symptom was fright, 
followed by a hysterical episode, semicoma, and unconsciousness. In the 
present case, though there was no histologic evidence of cortical damage, it 
is likely that a similar situation was affected without causing permanent 
changes. Moreover, the epigastric, vertiginous, and perceptual auras suggest 
that the temporal lobe was also implicated. 


J 


504 NEUROLOGY 


The cingulate gyrus, according to Papez,'® Cobb,"' Fulton,'* MacLean,"* 
Brodal,'* and Weiner,’* sends fibers to the hippocampus and receives fibers 
from the fornix, mamillary body, and anterior thalamic nuclei. These connec- 
tions with the hippocampus may explain how, through neuronal integration, 
abnormal activity in the cingulate gyrus influences activity in the temporal 
lobe. In eight of ten cases, the lesion was within or closely applied to a part 
of the temporal lobe. In one case, though the tumor was at a distance, the 
evidence favored a temporal lobe origin for the discharging focus. In the other 
case the direct effect of the lesion, an aneurysm, was on a structure closely 
integrated with the medial aspect of the temporal lobe. 

It would thus appear reasonable to assume that the discharging state which 
results in the fear aura is in the temporal lobe, and that the fear is a product 
of the abnormal activity at the discharging focus, or of activity initiated by 
this discharge but occurring in a situation anatomically adjacent or with a 
close neuronal integration. 

The question now arises: Which portion of the temporal lobe can, during 
abnormal activity, result in this aura of fear? From a study of these cases, 
this question cannot be answered. The one situation common to all lesions, 
if an uncal site can be accepted for the discharging focus in case 2, is the 
medial aspect of the temporal lobe. Moreover, four of the ten cases had an 
olfactory aura. 

In 1937 Papez'’ proposed that the mechanism of emotion was the hypo- 
thalamus, the anterior thalamic nuclei, the gyrus cinguli, the hippocampus, 
and their interconnections. The experiments of Bard,’® Masserman,'? and 
Rioch and Brenner'* have shown that emotional expression in animals is 
elaborated by the hypothalamus. Bard'* showed that only the cortex is essen- 
tial for the experience of fear. 

All the patients under discussion here experienced a subjective feeling of 
fear without necessarily appearing afraid; that is, the feeling and not the 
expression of fear was present. If, as it seems likely, the aura of fear in these 
cases is the product of cortical activity, it might be possible that the cortex 
involved is the cortical portion of the circuit proposed by Papez’® or closely 
related to it. From a purely anatomic consideration the two accounts conform. 
Further, case 7, which initially appeared the most discordant, now appears, 
as Van der Horst'® stated with regard to his case of affective epilepsy resulting 
from a gliomatous lesion extending through the entire rhinencephalon, “like 
an experiment designed by nature to support Papez’s view of the mechanism 
of emotions.” Case 5, with violent attacks of anger in addition to fear, is similar 
to the case of affective epilepsy described by Van der Horst. 

That a focal discharge results in the pure emotion, fear, when the focus 
is in a particular cerebral area does not infer that the emotional experience 
is a function of that area; rather, a local mechanism elaborates a certain train 
of cerebral activity in widespread neuronal circuits, and this final cerebral state 
is the emotional experience in consciousness. Moreover that focal discharges 
in other areas do not apparently result in the experience of isolated fear is 
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an indication that this particular cerebral area is essential for the initial elab- 
oration of the fear events. It is possible that it may play a part in the elabora- 
tion of normal accountable fears though it is still a matter for speculation. 


SUMMARY 


Seven cases, consisting of two meningiomas, four gliomas, and one aneu- 
rysm, each with a feeling of unaccountable fear as an aura, are presented. 
Three similar cases from the literature are cited. 

It is concluded that the aura of fear in symptomatic epilepsy has a focal 
significance, indicating abnormal physiologic activity in the temporal lobe on 
either side. It is suggested that localization for the neuronal mechanism which, 
during epileptic activity, results in the aura of fear is on the medial aspect 
of the temporal lobe. The cortical portion of the mechanism of the emotions 
proposed by Papez is also considered in this situation. 

The importance of a consideration of the aura of fear rests not merely in 
that it might be the initial symptom of a gross and at times reversible under- 
lying cerebral pathology, neoplastic or vascular; knowledge concerning the 
physical basis of the emotions, which play such an important role in the realm 
of human behavior and endeavor, is still limited. A study of cases such as 
these affords an approach along physical lines to the study of at least one 
form of emotional activity in man. 
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Iceland Disease 


A New Infection 
Simulating Acute Anterior Poliomyelitis 


D. Naldrett White, M.B., B.Chir. and Robert B. Burtch, M.D. 


IN THE LATE SUMMER OF 1950 a widespread epidemic appears to have taken 
place throughout the whole of New York State, particularly in its northern 
areas, but also spreading into neighboring states to the south and east. Very 
little spread took place across the St. Lawrence River into Canada. The diag- 
nostic label attached to most cases seen by medical practitioners in this large 
area was acute anterior poliomyelitis, abortive poliomyelitis, or “poliomyelitis 
suspect.” The attention of the authors was drawn to this condition by the 
occurrence of numerous cases of suspected neurotropic virus infection in the 
course of ordinary practice. However, certain definite distinctive features 
appeared to distinguish many of these cases quite definitely from poliomyeli- 
tis, and we became increasingly convinced that many of the cases then suf- 
fering from symptoms of neurotropic virus infection were not in fact cases 
of poliomyelitis, nor did they resemble any disease known to us. These dis- 
tinguishing features will be elaborated in more detail in the substance of 
this report. At this point, it will suffice to state that our cases differed from 
poliomyelitis in that muscular aching, dysesthesias, and tenderness were the 
prominent feature, not only at onset but throughout the course of illness, and 
appeared to last for many weeks. In addition, symptoms of sensory tract and 
nerve involvement were frequent, whereas muscle weakness and wasting were 
uncommon and rare. So strongly did we feel that many of the cases presented 
a new disease entity that as many patients as possible were asked to volun- 
teer for study of their illness in greater detail. As a result, we studied 17 
cases intensively and two further cases were added later. When these 17 cases 
had been investigated, and the type of symptoms and signs shown by this 
disease were becoming clear, confirmation of our opinion appeared in the 
publication of a report' describing an outbreak in Iceland in the winter of 
1948-1949 which closely resembled our own cases in its clinical manifestations. 
Not only did it appear that the same disease was occurring in northern New 
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York as had occurred in Iceland, but also this report supported our convic- 
tion that this was indeed a new disease which had not been described pre- 
viously. So close was the correlation between the clinical manifestations of 
our own cases and those described by Sigurdsson in Iceland that we felt our 
observations were reasonably accurate and that we must have been able to 
study a fairly representative sample of those affected, since the correlation 
between the small numbers in our group and the much larger numbers in the 
Iceland group appeared reasonably strict. 

The number of cases investigated was limited because they were drawn 
almost entirely from the practice of one of us. There was an understandable 
reluctance on the part of other practitioners to alter the diagnosis of polio- 
myelitis for another that might be regarded by the patient and his family as 
anticlimactic. Moreover, many patients were drawing insurance benefits for 
poliomyelitis, and in these cases the patients themselves were understandably 
anxious not to have these benefits withdrawn. 


SELECTION AND METHOD OF STUDY 


In September and October 1950, 47 patients with apparent neurotropic 
virus infection were seen. Eleven of these were considered typical of acute 
anterior poliomyelitis, and three others probably had poliomyelitis. The re- 
maining 33 appeared to be suffering from an illness by no means typical of 
poliomyelitis. From these 33, 17 cases were chosen for further study, because 
of their willingness to submit to investigation and because they appeared to 
be in a reasonably acute phase of the illness. Later two further cases were 
seen in the course of a consulting neurologic practice and were added to 
the group. 

The investigations consisted of a history and physical examination, with 
particular attention to the nervous system. Laboratory investigations included 
total and differential white blood counts, lumbar puncture with examination 
of the cerebrospinal fluid in 11 cases, and roentgenograms of the chest. Serum 
was examined either at the New York State Laboratory or the Connaught 
Laboratories, as were frozen nasopharyngeal washings and stools from which 
attempts were made to grow either the virus of poliomyelitis or that of a 
Coxsackie infection. In most cases stools in glycerine were also examined 
for the commoner bowel pathogens. Urinary creatine excretion was deter- 
mined in 13 cases. 

The first examination was carried out on September 30, 1950. A follow-up 
examination was made in nine of these cases in January 1952, approximately 
16 months after onset of the original infection. No further laboratory studies 
were made at the time of the follow-up examination. 


SYMPTOMS 

Of the 19 patients studied, 15 were women and four were men. Such a 
sex differentiation is almost certainly artificial. The average age was 30.6 
years, ranging from age nine to 45. By the time these patients were first ex- 
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amined, the disease had been present for over two weeks in most instances, 
the average duration of symptoms prior to the initial examination being 21 
days, with a variation from 12 to 75 days (the latter coming for subsequent 
neurologic consultation ) . The course of illness was characterized by remark- 
able fluctuation in the intensity, variety, and type of symptoms, so that often 
during the course of a single individual infection many different types of 
symptoms appeared and subsequently disappeared. The most constant symp- 
tom, however, was always that of pain and tenderness in the muscles; most 
often these muscles were situated around the shoulders. 

The onset of illness was acute in four cases and insidious in 15. We seri- 
ously doubt if any of these patients would have been seen early had polio- 
myelitis not been known to be prevalent, making people alert to infections. 
The initial symptom was that of aching or pain in various muscles in nine 
cases, headache in four, coryza in three, and cough in two, with one pre- 
senting a sore throat. Either as an additional symptom or following shortly 
thereafter, symptoms suggestive of either an upper or lower respiratory tract 
infection or of gastrointestinal involvement appeared. Of all our cases, four 
suffered from coryza, seven from sore throat, and four from cough; four suf- 
fered from nausea, and four others from diarrhea. In addition, two had 
epistaxis. In almost every case where the temperature was taken, it was 
found to be mildly elevated to 99° or 100° F. However, one patient who 
suffered an acute onset was found to have a rectal temperature of 103.6° F. 
at onset. Sixteen of the total 19 cases had fever at some time during the course 
of illness, and it is probable that the other three would have had evidence of 
fever if their temperatures had been taken. 

The most consistent symptom of this illness was that of soreness and ten- 
derness in the muscles. This was variously described as a deep ache, a gnaw- 
ing sensation, or tenderness. It was rarely severe enough to be considered 
pain, but was sufficiently constant to worry the patient, continued without 
respite, and was not influenced by movement, posture, or almost all types 
of therapy. It was very often associated with an overlying hyperesthesia of 
the skin, so that some patients complained that their clothes felt too heavy 
over the affected areas of the body. Every single one of the 19 patients suf- 
fered in this way, complaining of aching or tenderness in various muscles, 
with the exception of one who only complained of a sensation of heaviness 
in one arm. This aching most usually involved the muscles around the shoul- 
der girdle and, at one time or another in the illness, these muscles were 
affected in 17 of the 19 cases. More than one area was usually involved in 
each case. The next most commonly affected areas were the arm (eight cases), 
the legs (seven cases), and the back (five cases). Four patients complained 
of pain in the chest, made worse by breathing, but since this pain was never 
associated with a pleuritic friction rub or appreciable involvement of the 
underlying lung, we felt that more probably it represented muscle involvement 
in the intercostal region. Since the shoulder region was involved in such a 
large proportion of our cases, it is not surprising to find that 11 cases also 
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complained of neckache and seven of occipital headache. This headache, 
however, did not appear to have resulted in every case from the involvement 
of the neck muscles, as it only occurred with neckache in four cases. The 
neckache usually did not appear to have been the result of predominant 
meningeal involvement. It was always associated with tenderness of the neck 
muscles and Kernig’s sign was not positive in association with it. Two cases, 
however, did have an associated photophobia. Other types of headache than 
that of an occipital distribution were much less common, and only two pa- 
tients had temporal headaches, one a vertical headache, and one a frontal 
headache. 

The third group of symptoms were those chiefly responsible for its con- 
fusion with poliomyelitis and consisted of neurologic involvement. In 13 of 
our cases some weakness, usually affecting the limbs, occurred at some time 
during the course of illness. This weakness was usually transient, although 
in at least two cases some weakness was known to persist until the second 
examination 16 months later. Where this weakness did occur, it was never 
accompanied by muscle wasting of the type seen in poliomyelitis, and indeed 
true wasting did not occur in any of the patients. The deep reflexes were 
not usually involved; in only six were they found to be diminished and this 
diminution was usually only transient. This weakness can not be attributed 
to muscle tenderness, since the distribution of weakness and tenderness never 
coincided. Occasionally the weak muscles were found to be slightly tender 
on forced contraction, but this was never the area in which the patient had 
been complaining of muscle pain and tenderness prior to examination. 

In addition to these motor manifestations, sensory symptoms were by no 
means infrequent. Eleven patients complained of sensory symptoms consist- 
ing either of paresthesias or less often numbness. These symptoms did not 
usually persist, and in only three cases could they be confirmed on objective 
testing. One curious feature of this sensory loss was seen in a patient who 
complained that for a period of almost two weeks before she was examined, 
she lost and only slowly recovered joint position sense in her legs. This symp- 
tom was accompanied by complete sensory loss to pain and touch, as well as 
weakness. All these symptoms disappeared by the time she was examined, 
when sensation was found to be intact. Another patient who complained only 
of numbness of one leg was found to have, in addition to slight reduction of 
pain and touch sensation, impaired joint position sense in that leg. Vibration 
sense was not impaired in either case. Two patients developed sensory symp- 
toms involving the ulnar distribution to the arm and hand, and one appeared 
to have subjective symptoms over the distribution of one sciatic nerve; in all 
three of these cases the nerve trunks were tender to pressure. 

One final feature which seems to be characteristic of this illness is the 
marked mental depression seen in 11 patients of this series. Ten of them were 
easily moved to tears, and it is perhaps significant that eight of these ten 
were normally stoic individuals for whom such exhibitions were quite unusual, 


The only other physical signs were those of lymphadenopathy; in four 
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cases there were enlarged anterior cervical lymph nodes, and three of these 
patients had respiratory symptoms. In one case there were bilaterally enlarged 
axillary nodes. 

Two representative case histories are here detailed: 


Case 1.—A woman aged 21 got wet and chilled at the end of the first week in Sep- 
tember 1950. On September 18 she developed an unproductive cough lasting one day, 
and at the same time she was feverish, had chills, and noticed that her tonsillar glands 
were tender. Two days later she developed diarrhea which also lasted a day. At that time 
she suddenly noted an aching sensation in the left shoulder, radiating down the arm and 
forearm into the hand. In her own words, “It felt as if I had strained it.” The next day 
she had a headache and felt as if she was walking on air. The ache in the arm continued 
and the headache localized in the left temple with additional pain in the neck on flexion. 
She also noticed that there was some weakness in her hands. On the following day 
she developed a severe pain in the left arm and leg which appeared to be situated in the 
muscles. These hurt whenever she tried to move them. The pain was of a dull, aching 
character. With the onset of pain she noticed numbness in the left fourth and fifth fingers, 
which at times went away completely and at other times was prominent. Two days later 
the whole left leg felt numb, and occasionally there were sharp pains in the left hip. From 
the beginning of the illness she was unable to stand the weight of the bedclothes on her 
left leg. On September 23 the aching previously present in the left shoulder, arm, and leg 
spread into the right groin. At this time weakness in the left hand was improving and 
the weakness of the right hand had disappeared. During this period she was in bed, but 
on the day before she was examined she got out of bed and her legs ached more than 
before. At the time she was seen her fingers no longer felt numb, only the left leg. The 
weakness of the left hand had disappeared, but the left leg was still weak. 

It is interesting to note that her husband had had the same sort of illness, but in a 
much milder form, starting two days before hers. Moreover, three days after the onset 
of her own illness she had coffee with another patient who fell ill nine days later. 

On examination on September 30 this patient did not admit to any depression or emo- 
tional upset. Neurologic examination showed no muscle wasting, but slight weakness of 
flexion and extension of the left knee and ankle; all her deep reflexes were brisk except 
for the left ankle jerk and knee jerk which were diminished. There was slight rigidity of 
the neck. There was a diffuse sensory loss to pin and cotton wool down the outside of the 
left lower leg, involving the whole of the foot, and extending up as high as the lateral 
aspect of the left knee. Joint position sense appeared slightly diminished in the left toes, 
but vibration sense was intact. There was no sensory loss elsewhere in the body. There 
was extreme muscle tenderness most marked in the left pectorals and latissimus dorsi, both 
trapezii, and the erector spinae. There was a slight collection of mucus in the nasopharynx, 
but the throat was clear. Both tonsillar glands were slightly enlarged and tender, and the 
chest showed scattered rhonchi at the right apex. 

Chest roentgenogram was normal, white blood count 7,900, with a normal differential. 
Lumbar puncture on September 21 showed no cells, but two days later there were 44 cells 
per cu. mm., and on September 30 showed no cells again. Urinary creatine on October 3 
was 210 mg. per 24 hour specimen, and on October 24 was 44 mg. 

She was seen at the beginning of December by another physician who reported that 
she was dragging her left foot slightly and had hyperesthesia in the distribution of the left 
peroneal area. 


Case 2.-A woman aged 38 had suffered from occipital headaches since a car accident 
in January 1948. On September 3, 1950, she had a more severe headache. Six days later 
she had a nosebleed, which recurred several times thereafter to a minor degree. The fol- 
lowing day she had another headache with malaise, and the day after rhinorrhea, chills, and 
a sore throat appeared. At this time she first became aware of a twitching of the muscles 
under her left scapula, and noticed that she was depressed and tended to cry for no good 
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reason. This tendency to tears lasted for four days. On September 12 she experienced 
a severe pain in the left axilla and noted a tender lump; when this was palpated it pro- 
duced a pain radiating down the arm to the fourth and fifth fingers. She noticed that these 
same fingers felt slightly numb, but the numbness varied and at times disappeared. The 
following day she developed a severe backache, and the numbness in the arms became more 
marked and the gland in the axilla more tender. At this time her shoulders were tender 
to the touch. Her temperature was 100° F. by rectum. On September 16 she woke up 
to find that she had difficulty in breathing, with a sharp pain in the left chest on inspira- 
tion. She said “It caught me and I didn’t think I could ever take another breath.” This 
pain lasted until a few days before she was seen on September 30. At the same time she 
was tender under both shoulder blades. She also noticed that her left arm was com- 
pletely numb and very weak; for a few days before this she had noticed fleeting pains 
in her ankles, knees, and calves, the latter feeling tight. She was unable to stand the 
weight of the bedclothes. Both legs tingled all over, and she was tender in the groins. 
When she walked, the toes of both feet dragged. These symptoms had all improved by 
the time she was examined, particularly the foot drop, though she still had some tenderness 
and twitching under the left shoulder blade. The left hand felt slightly dead along the 
ulnar border, although its power had greatly increased. In the two days before she was 
seen she had developed a cough, with a small amount of yellow sputum. 

Two weeks after onset of the illness she noticed a great increase in the amount of 
wax in her ears, which was milky in consistency, and at the same time she had a milky 
secretion coming from her nose. At the same time there was a white discharge from the 
vagina which was unusual for her. She had always been a nervous woman, and two days 
before she was seen she had an emotional flare-up with tears. 

Neurologic examination showed no neck rigidity, no muscular weakness or wasting 
in the arms or the legs, but definite weakness of plantar flexion in the left leg, with 
diminution of the left ankle jerk. The other deep reflexes were all normal. Kernig’s sign 
was negative. There was sensory loss to pin and cotton wool in the left hand along the 
ulnar border of the hand, including the fifth finger and the ulnar part of the ring finger. 
There was no sensory loss in the legs. Ulnar compression on the left side caused no sen- 
sory symptoms referred down the arm, while there was a normal response on ulnar com- 
pression on the right side. Her throat was not congested but both tonsillar glands were 
slightly enlarged and tender. Her chest was clear and there were no glands in the groin. 
There was slight tenderness on palpation around both shoulder blades and also the left 
pectoralis major of the upper arm. 

Chest roentgenogram was normal; white blood count was 9,100 with a normal dif- 
ferential; there were no cells in the cerebrospinal fluid; and the urinary creatine was 237 
and 308 mg. for 24 hour specimens on October 3 and 30, respectively, rising to 408 on 
November 25. 

When seen in January 1952, she stated that when not feeling well she experienced 
a twitching in the left shoulder, and she also noted soreness around the neck and shoul- 
ders when she used her arms. In the summer of 1951 she had a lower sternal pain on 
inspiration, lasting a few days. That winter she noticed she was getting frequent cramps 
in her calves and feet, and specified that the left little finger still remained numb. At 
times her left foot still dragged when walking. She complained that her sense of balance 
seemed impaired. She always had to watch where she put her feet. Moreover she leaned 
against the wash hand basin when washing her face. She still noted the milky discharge 
from her ears when not feeling well. She had been quite a nervous woman since a hys- 
terectomy 12 years ago, and has been subject to depressive mood swings which have been 
worse since this illness. 

On examination in January 1952, there was still slight tenderness around the shoulders, 
but the only weakness to be found was in dorsiflexion of the left ankle. All her deep re- 
flexes were brisk and equal, including the ankle jerks. Except for a mild sensory loss over 
the distribution of the ulnar nerve, sensation was intact. Romberg’s test was negative. 
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The common incidence of mental depression, vagueness of many of the 
symptoms, and absence of objective physical signs must of course raise the 
question whether this is a distinct disease entity or whether it is a nonspecific 
fever in neurotic and suggestible patients. This possibility was prominent in 
our minds from the beginning, but we became quite convinced that this clin- 
ical syndrome could not be explained away as a neurotic reaction to a fever. 
Other symptoms and signs of neurosis were not found, and the group exam- 
ined had in the past shown no higher incidence of neurotic illness than is 
ordinarily found in the general population. Moreover, the publication of 
Sigurdsson’s article appeared as a striking confirmation of our previously 
formed ideas. In addition, we feel that the abnormal urinary creatine excre- 
tion, to be described below, lends support for the hypothesis that we were 
dealing with some infection affecting muscle. 


EPIDEMIOLOGY 


It is of course difficult to determine the mode of infection in so small a 
group, but personal contact certainly appeared to be a common method of 
spread in our cases. Of the cases investigated, ten were found to have had 
contact either with some other known case that was investigated or with some- 
one showing symptoms very similar to those of our patients. In three cases the 
incubation period appeared to be from four to nine days. In the remaining 
cases where no definite contact was established with others suffering from 
a similar illness, it was found that out of 47 households associated in some 
way with these patients, some sort of illness had occurred in nine. More 
than one case of illness occurred in the immediate households of three patients 
included in our group; in one instance, five of seven children were ill. 


LABORATORY INVESTIGATIONS 


Routine examination of the urine showed no significant abnormality. 
White blood counts showed figures ranging from 4,900 to 10,000 with an 
essentially normal differential count, except in two cases which had an eosino- 
phil percentage of 11 and 13, respectively. Eleven of our patients had lum- 
bar punctures. The cerebrospinal fluid in every case except two was _per- 
fectly normal with no increase in the cell count nor in the protein content. 
The two exceptions were the cases where this examination was performed 
earlier in the course of the illness than in the remainder. One patient was seen 
only five days after the onset of acute muscle pain and stiffness and 12 days 
from the onset of initial symptoms; his spinal fluid contained 27 white cells 
per cu.mm., with a protein of 25 mg. per cent. He also was unique in that 
palpation of the muscles along the vertebral border of the scapulae, where 
he was most tender, disclosed one small localized spot on the left. This was 
extremely tender and gave a sensation of crepitus to the palpating fingers 
when these muscle fibers were moved against the edge of the scapula. The 
other patient was one whose cerebrospinal fluid was normal at the time of 
our examination, but she had had two previous lumbar punctures; on the first 
only two white cells were found per cu. mm. two days after the onset of the 
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illness, but in a further examination two days later, 44 white cells were found. 
Our own lumbar puncture on the fourteenth day, while the patient was still 
acutely ill, showed that the pleocytosis had disappeared. It can of course be 
argued that the rise in cells at the second lumbar puncture was caused by 
irritation from the first puncture. However, this is rather a marked rise to 
occur after a lumbar puncture, and we are inclined to believe that it repre- 
sents a genuine pleocytosis. The fact that a pleocytosis was not seen in the 
other cases is, in our opinion, due to the fact that the illness had been pres- 
ent over 12 days in all the other cases by the time this examination was made. 

Chest roentgenograms were made in all 19 cases and were normal in all 
cases. One patient subsequently developed a clinical virus pneumonia, which 
apparently responded to treatment with Aureomycin. 

Serial determination of the urinary creatine excretion was also attempted 
in 13 of our 19 cases for 24 hour periods. It was difficult to collect specimens 
at regular intervals on all cases. We obtained three specimens on five patients, 
two on five patients, and one on three. It is difficult to draw conclusions from 
such figures, but with one exception every initial specimen was raised above 
the upper limits of normal (figure 1). Although there has been some dispute 
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Fic. 1. Determination of urinary 
creatine excretion shows an initial 
increase above normal limits 
(dotted lines) in most cases. 
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regarding the limits of urinary creatine excretion in normal individuals, few 
will disagree with figures of 60 to 100 mg. daily as the upper limits of normal 
excretion. Moreover, there were no athletes with especial muscular develop- 
ment in the group and only one was a child (329, 357, and 199 mg./24 hrs. ); 
all the others were over 20 years of age. We believe, therefore, that the uni- 
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formity with which the urinary creatine was increased is abnormal and sug- 
gests that muscular wasting or dysfunction was an important part of the 
disease. We are reinforced in this interpretation by the fact that where mul- 
tiple determinations were performed, all but one of the curves fell toward 
normal. We were unable to find any correlation between the severity and 
course of the disease and the level of creatine excretion or the shape of the 
curve. It should finally be stated that the first two specimens from each pa- 
tient were examined by two laboratories independently. The determinations 
from each laboratory were found to be strictly compatible and subsequent 
determinations were only made by one laboratory. 

Serum was examined at the New York State Laboratory in 15 cases and 
at the Connaught Laboratories in two cases. Frozen nasopharyngeal washings 
and stools were similarly examined at these institutions for viruses. These 
examinations gave no evidence of the production of immune bodies to polio- 
myelitis in any of our cases, and the virus was not present in two specimens 
inoculated into monkeys. Moreover, 15 fecal specimens and an equal number 
of throat washings were tested in suckling mice. No evidence of Coxsackie 
virus was found. It would therefore appear that we were definitely not deal- 
ing with poliomyelitis or Coxsackie infection. Unfortunately, by the time the 
possibility of infection by these two organisms had been excluded, it was too 
late to isolate the causal organisms, and no new cases were then occurring. 


COURSE 


As has been mentioned above, a further clinical examination was carried 
out in January 1952, 15 months after the initial examination. Eight of the 
original 19 cases presented themselves for this examination. Of these eight 
cases, not one was free of symptoms, though in most cases the symptoms were 
extremely mild and consisted invariably of muscular aches, usually after 
exertion and in damp weather. In addition to these eight, many of the pa- 
tients found that they tired more easily than before, particularly in the limbs 
involved initially with weakness. Only one patient complained of persistence 
of the sensory symptoms, and in her case these were mild. She found that her 
left little finger remained numb, and she thought that her sense of balance 
was not quite as good as before the illness; she was not one of the patients 
in whom symptoms or signs of impaired joint position sensation had been 
noticed. Only one of these eight patients said that she was not upset emo- 
tionally since the onset of her illness. The others all complained that they 
were much more easily upset and much more easily depressed than they had 
ever been before. 

On examination, four of the eight patients still had some slight tenderness 
on palpation over the affected muscles, but only one had slight weakness of 
dorsiflexion and plantar flexion of the left foot, a sign which had been pres- 
ent 16 months before. Two had minimal sensory loss over the ulnar distri- 
bution, but no other signs of sensory loss were found, and the patient who 
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complained of difficulty in balance had intact joint position sense and vibra- 
tion sense. No further laboratory investigations were undertaken at this time. 


DISCUSSION 


The clinical symptomatology, in our opinion, distinguishes these cases 
quite definitely from acute antericr poliomyelitis. Not only was there com- 
plete absence of severe flaccid paralysis in all of our cases, but also a high 
percentage were accompanied by sensory symptoms and a small percentage 
by sensory signs. Moreover, the most prominent symptom in our group was 
extremely prolonged muscular tenderness with overlying skin hyperesthesia. 
This is by no means the picture that is seen in acute anterior poliomyelitis, 
where the affected muscles are themselves tender and in spasm prior to the 
development of a flaccid wasting paralysis. In recent years increasing atten- 
tion has been drawn to a clinical syndrome apparently also resembling acute 
anterior poliomyelitis and found to be due to different organisms now named 
the Coxsackie group of viruses. The clinical manifestations of Coxsackie virus 
infection show many features similar to those seen in our cases. Muscular pain 
and stiffness is extremely common and may simulate pleurisy, and muscular 
weakness may also occur but does not usually result in serious impairment of 
function. This infection is usually ushered in with a mild fever and signs of 
an upper respiratory infection. However, symptoms of sensory nerve involve- 
ment seem rarely, if ever, to occur in Coxsackie infections, and possibly this 
may be the main distinguishing feature on clinical grounds between the infec- 
tion here described and Coxsackie virus infection. That we are not dealing 
with an outbreak of Coxsackie virus infection has, we think, been definitely 
established by the laboratory studies. It should of course be borne in mind 
that Coxsackie virus infection is not due to a single strain of organism, since 
several different strains are already known. It seems possible to us that we 
have here described a neurotropic disease differing from poliomyelitis, just 
as Coxsackie virus infection differs. It would seem possible that a wide spec- 
trum of viruses may be responsible for a wide variety of clinical conditions 
including acute infectious polyneuritis, acute lymphocytic choriomeningitis, 
as well as the encephalitides and poliomyelitis. It would appear, moreover, 
that some variants of this spectrum of viruses may in addition cause a myo- 
sitis, fibrositis, or neuritis. It is perhaps significant that the Coxsackie virus 
is distinguished in that its causes a myositis in suckling mice. Many of the 
features of Coxsackie virus infection and the infection described here suggest 
that the muscles themselves are involved as well as the nervous system. 

The disease that we have described bears striking resemblances to the dis- 
ease described by Sigurdsson and others in Iceland during the winter of 1948- 
1949. They too remarked upon the constancy with which muscular pain, par- 
ticularly around the nape of the neck and the shoulders, occurred, and on the 
fact that this tenderness of the muscles was not only the most conspicuous 
symptom but was not confined to the muscles which subsequently became 
weak or paralyzed. Moreover, although their cases more often seemed to 
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develop weakness and paralysis than our own, they remark upon the mildness 
of the paralysis, the absence of severe wasting, and the fact that the tendon 
reflexes are preserved. They also remarked upon the frequency with which 
sensory symptoms in the form of paresthesias and numbness occur. Of par- 
ticular interest to us is their description of one patient who showed symptoms 
possibly indicative of a lesion of the posterior columns in the spinal cord. 
It will be remembered that two of our patients showed symptoms or signs 
suggestive of impaired joint position sense and a third had difficulty in bal- 
ancing after convalescence. Finally, they remarked upon the frequency with 
which symptoms of nervousness and malaise occur, quite out of proportion 
to the severity of the illness. Sigurdsson returned to Iceland nine months 
after his initial visit and found that only 11 per cent of 57 cases considered 
themselves free of symptoms. Most of these still complaining were suffering 
from nervousness, fatigue, and pain, but almost 20 per cent had some remain- 
ing weakness in the muscles. They remarked particularly upon the chronicity 
of the disease and its tendency to relapse, and the fact that the muscular symp- 
toms were very frequently associated with disturbances of skin sensation in 
the form of hyperesthesias. They found the ulnar was one of the nerves most 
frequently involved, as in our own cases. Sigurdsson came to no conclusion 
regarding the transmission of the disease, but did point out that in Iceland 
the water supply is particularly pure, milk could not be implicated, and in- 
sects were not prevalent at that time of the year. In one particular district 
spread occurred along the main route of traffic, suggesting transmission 
through personal contact. In two cases he was able to calculate the incuba- 
tion period as between five and nine days. All these figures are closely re- 
produced in our series of cases. 


SUMMARY 


1. An epidemic of neurotropic virus infection occurring in 1950 is de- 
scribed and its clinical features detailed. 

2. It is characterized especially by marked muscular aching around the 
shoulders. In addition, weakness and sensory symptoms may occur. 

3. The disease resembles but is distinct from poliomyelitis. 

4. It appears identical to an epidemic described in Iceland in 1948-49. 


The authors wish to acknowledge their indebtedness for laboratory studies to Dr. G. Dall- 
dorf of the New York State Laboratory and Dr. A. J. Rhodes of the Connaught Laboratories. 
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Erb’s Syphilitic Spinal Paralysis 


Treated with Penicillin and Piromen 


Mark Rayport, M.D. 


SYPHILITIC SPINAL PARALYSIS was described by Erb' in 1892 as a clinicopatho- 
logic entity. The disease was of insidious onset and slow course, characterized 
by a syndrome of spastic paraplegia with early bladder defect, slight sensory 
changes, and little or no pain. The pathologic findings were those of a sys- 
temic degeneration of the dorsal portion of the lateral white columns (crossed 
pyramidal tracts, direct spinocerebellar tracts ), with minor lesions in the dor- 
sal white columns. Erb favored the concept of primary involvement of these 
structures in view of the absence in his cases of the expected vascular and 
meningeal inflammatory changes of nervous system syphilis. 

Erb’s syphilitic paralysis is now acknowledged as a Clinically identifiable 
type of spinal cord syphilis with varying pathologic backgrounds. ‘Chief among 
these is chronic syphilitic spinal leptomeningitis with secondary degeneration 
of the marginal white matter of the spinal cord. Whether cord damage is 
due to the action of the spirochetes or whether it results from involvement 
of the coronal blood vessels of the spinal cord is not clear.’ 

Erb’s syphilitic paralysis is a clinical rarity. This was recognized by the 
older writers and has hampered the study of the problem. A contemporary 
statistical report appears in Merritt's monograph.* In a group of 2,263 patients 
with syphilis seen over a 10 year period at the Boston City Hospital, there 
were 31 cases (1 per cent) of nontabetic spinal syphilis. Fifteen of these were 
classed as syphilitic meningomyelitis, an incidence of 2 per cent among the 
676 neurosyphilitics in his series. The actual number of cases of Erb’s paralysis 
was not stated. 

Peters‘ collected the spinal fluid findings in 30 cases of Erb’s syphilitic 
paralysis from the records of the Johns Hopkins clinic. In seven the spinal 
fluid was quite normal. Four cases showed nonspecific changes (pleocytosis, 
protein increase, or abnormal colloidal gold curves, alone or in combination ). 
Among 18 cases with positive Wassermann reactions in spinal fluid, the 
changes were moderate (Moore's group II) in six, maximal (Moore's group 
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III) in 11, and unclassified in one case. The blood serologic tests were posi- 
tive in 73 per cent of cases. In only two patients were both the blood and 
spinal fluid completely normal at the time of examination. Both had a his- 
tory of syphilitic infection with previous treatment. Among Merritt’s* cases 
of syphilitic meningomyelitis, 93 per cent had a positive blood serology. The 
spinal fluid findings substantially corresponded to those of Peters.‘ 

The results of treatment in syphilitic spinal paralysis have been poor. At 
Johns Hopkins,* among 30 patients treated prior to 1941, only five (16 per 
cent) showed improvement. This was characterized as slight in four and 
marked in one (3 per cent). Twenty-five patients (84 per cent) remained 
unchanged or progressed in spite of treatment. All patients who had repeated 
lumbar punctures showed improvement in the spinal fluid, but there was no 
correlation with the clinical course. Dattner’ agreed with Peters‘ that arrest 
of the process is the most that can be achieved. 

Tucker® was first to report treatment of Erb’s syphilitic paralysis with peni- 
cillin, administered parenterally in doses ranging from 1.7 to 20 million units 
in courses of six to 25 days. All four of his cases showed clinical progression. 
The spinal fluid picture was unchanged in one patient and improved in three. 
Of these three patients, one who had been treated with penicillin and malaria 
combined had cystometrograms before and four months after treatment. They 
were thought to show slight improvement in the previously “defective motor 
innervation” of the bladder. Cystometric study in another patient, who had 
no sensory neurologic deficits, demonstrated an “atonic” bladder. 

Jones and co-workers’ treated two cases of Erb’s paralysis with penicillin, 
using 4.8 to 6.0 million units parenterally over ten to 14 days. One case im- 
proved slightly in lower limb motor function; the other showed no change. 
Both patients obtained slight relief of their pains and paresthesias. The spinal 
fluid picture was improved in both. 

One of Tucker’s® cases came to necropsy three months after treatment with 
penicillin. There was marked degeneration of the pyramidal tracts in the 
thoracic and lumbar spinal cord, with degeneration of the anterolateral por- 
tions of the cord, the ventral spinocerebellar, and possibly the lateral spino- 
thalamic tracts in the medulla. The leptomeninges appeared milky over the 
anterolateral aspects of the spinal cord. Histologically, a few lymphocytes were 
seen in the meninges, but no significant vascular alterations were apparent. 
This was the first autopsy report on penicillin-treated neurosyphilis. 

Pathologic studies of other cases of penicillin-treated neurosyphilis have 
shown typical neurone cell loss in paresis, dorsal column atrophy in tabes, 
and meningeal thickening in meningovascular syphilis.. However, in each 
instance, lymphocytic and plasma cell infiltration and perivascular cuffing were 
found to be slight or even absent. Microglial proliferation was likewise 
thought to be less marked than ordinarily seen in untreated cases. 

The discouraging clinical course of Erb’s syphilitic spinal paralysis con- 
firms the view that the response to penicillin therapy, as reflected in the 
spinal fluid findings, results directly from the effect of treatment upon the 
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spirochetes and not upon the structural changes due to infection and their 
subsequent clinical manifestations.* 

In the present case Piromen was used in an attempt to influence these 
structural changes. A non-anaphylactogenic extract of Pseudomonas aerugi- 
nosa, Piromen is composed principally of the polysaccharide. It is a depend- 
able pyrogen.'° 

Windle and co-workers'' have reported its use intravenously to inhibit the 
formation of glial and connective tissue scars during the healing of transected 
spinal cords of adult cats and dogs. Histologic evidence of neuronal growth 
across the site of the lesion was reported to occur in at least 75 per cent of 
animals as early as 30 days after operation. Growth usually followed the 
processes of reticular cells. Subsequent electrophysiologic studies have indi- 
cated restitution of conduction across the site of transection in 12 to 25 per 
cent of lateral column fibers.'* 

The following case is presented in view of the relative uncommonness of 
the condition, and because of concrete therapeutic results creditable to Pi- 
romen. 


MATERIALS AND METHOD 


A stable colloidal dispersion of Piromen in normal saline, in strengths of 
4 and 10 gamma per cc., was administered intravenously in the morning. 
Pulse, respiration, and rectal temperature readings were obtained immediately 
prior to injection and hourly thereafter for six hours, during which the patient 
observed bed rest except for bathroom privileges. The minimum dose that 
would produce a temperature rise to 100° F. (37.8° C.) was used. This varied 
from 4 gamma at the start of treatment to 40 gamma toward the end of 
each course. The drug was given in two courses, separated by an interval of 
ten days. The first consisted of 16 injections in 19 days and the second of 13 
injections in 19 days. The development of tachyphylaxis was one of the prob- 
lems encountered. Hence, the medication was administered on six, later on 
five days a week, extra days of rest being added when 40 gamma doses were 
reached prior to the end of the second course. 

In 29 injections a temperature of 100 ° F. (38.1° C.) was reached 25 times, 
and averaged 99.7° F. (37.6° C.) for the other four instances. The highest tem- 
perature recorded was 102° F. (38.9° C.). The peak temperature usually oc- 
curred two and one-half to three and one-half hours after injection. Subjective 
responses consisted of chilliness, shivering, and some generalized malaise. 
These were transient and required no treatment. The patient was able to 
enjoy his evening meal. 

Lumbar punctures in the left lateral recumbent position were performed 
at intervals of three months as part of the follow-up of antisyphilitic therapy. 

Cystometric studies were done according to the technic described by Pra- 
ther,'® using a water manometer and a continuous drip of approximately 180 
drops per minute. The patient was asked to report each desire to void. How- 
ever, one noteworthy modification was made. In order to test the degree of 


520 NEUROLOGY 


voluntary control over the reflex function of the bladder, the patient was 
clearly instructed to refrain from voiding as long as possible. Three cysto- 
metrograms were obtained at each sitting. Since these appeared remarkably 
similar, only two from each sitting are reproduced (figure 1). 


CASE REPORT 


A 30 year old, single, male Negro was admitted for the first time to the Lexington 
U. S. Public Health Service Hospital as a federal prisoner on August 8, 1952. He had 
been addicted to heroin for a period of two and one-half years and was arrested for vio- 
lation of the Harrison Narcotic Act. Upon his arrest several months earlier the patient had 
been abruptly withdrawn from opiates but had experienced no abstinence phenomena. 

The family, personal, and past medical histories were noncontributory. He had been 
obese most of his life. After going to work as a presser at 14, he had noted swelling of 
the feet and ankles toward the end of the day. Systemic inquiry was otherwise negative. 
There was no history of nocturia, dysuria, frequency, or precipitancy of urination. 

Present illness began in 1943 when he developed a penile chancre. He sought imme- 
diate medical attention. The blood serology was negative. Treatment by weekly intra- 
venous and intramuscular injections of heavy metals was instituted, but the patient dis- 
continued these after two or three months. No lumbar puncture had been performed. 

Upon induction into the army in 1944, the blood serology was negative. Spinal fluid 
examination was performed. The patient thought that it was “positive.” Treatment with 
heavy metals was resumed. However, the patient was discharged from the army after three 
months because of swelling of the ankles, and antisyphilitic therapy was interrupted. 

The patient remained well until the beginning of 1952 when he first observed gradual 
onset of weakness, stiffness, and early tiring of both legs. This progressed slowly for about 
three months, then was stationary. There were no remissions. 

Urinary frequency and precipitancy first occurred in February 1952, and progressed 
until the urge to void occurred about every 45 to 60 minutes and immediate urination was 
necessary. There was no dysuria or dribbling. 

There had been no cutaneous manifestations of syphilis. There were no motor or 
sensory symptoms in the upper extremities or trunk, nor any rectal sphincter disturbances. 
There was no history of pain in any part of the body. No sensory changes had occurred 
in the lower extremities. There was no wasting or twitching of muscles. There had been 
no impotency. 

Physical examination showed a healthy, tall, obese individual. Seborrheic dermatitis 
was present on the scalp and over the sternum. The blood pressure was 130/80. The re- 
mainder of the physical examination was uninformative. 

On neurologic examination the gait was observed to be unsteady, slow, and stiff, the 
knees being adducted and the toes scraping on the ground. The heels came down to the 
ground slowly and late. Crutches were required for support and balance. Walking required 
much effort and was associated with tilting movements of the trunk and shoulders. 

The pupils were round, regular, and equal, and reacted to light and accommodation. 

The lower extremities showed moderate increase in resistance to passive stretch. There 
was definite weakness of the thigh muscles, the hamstrings being weaker than the quadri- 
ceps group. Weakness was slight on plantar flexion at the ankle, but considerable on 
dorsiflexion of the foot. When sitting on the edge of his bed the patient had to use his 
hands to swing his feet over the edge of the bed. Coordination tests could not be per- 
formed. There were no adventitious movements or muscular atrophy. 

The jaw jerk was absent. The triceps and biceps reflexes were normal. Hoffmann’s sign 
was absent. The superficial abdominal reflexes were absent. Patellar clonus was obtained 
on tapping the supra- and infrapatellar reflexes. Ankle clonus occurred on eliciting the 
ankle jerks. Babinski’s, Chaddock’s, Oppenheim’s, Gordon’s and Rossolimo’s signs were 
present in both feet. 
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Fic. 1, Cystometrograms in a case of Erb’s syphilitic spinal paralysis. Explanation in text. 


On sensory testing, the only abnormality was bilateral diminution of tuning fork 
perception below the ankles. Romberg’s sign was absent. 

Mental examination was negative. 

Laboratory data; The blood Kahn test was negative on three occasions. The blood 
Wassermann reaction was negative. Admission blood count showed 12.5 gm. hemoglobin, 
3,850,000 red blood cells per cu. mm., 10,000 white blood cells per cu. mm., with a nor- 
mal differential. Blood counts were repeated every three months. The hemoglobin rose 
to 14.0 gm. and the red cell count to 4,250,000. The white count varied from 6,200 to 
11,900 in the absence of clinical and laboratory evidence of infection. The differential 
count remained normal, and no morphologic abnormalities were noted in the blood smears. 

Admission urinalysis showed a pH of 6.5 and specific gravity of 1.025. Albumin and 
sugar were absent. Microscopic examination negative. Repeated urinalyses three months 
apart were negative. The spinal fluid findings are shown in table 1. 

Photofluorograms and standard x-rays of the chest taken every four months were nega- 
tive. 

A diagnosis of Erb’s syphilitic spinal paralysis was made. 

Penicillin therapy was started two weeks after admission. The patient received 10.8 
million units of procaine penicillin G in 21 days. No Jarisch-Herxheimer reaction nor any 
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TABLE 1 
SPINAL FLUID FINDINGS IN A CASE OF ERB’S SYPHILITIC SPINAL PARALYSIS 
Cells Protein Colloidal 
Date (cu.mm.) Pandy (mg. %) gold Wassermann 
August 1952 20 Trace 45 5555320000 Negative 
( Admission ) 
January 1953 10 Trace 26 2331000000 Negative 
(After penicillin ) 
April 1953 7 Trace 30 4442100000 Negative 
( After Piromen ) 
June 1953 8 Faint trace 28 5554421000 Negative 


progression of neurologic signs was noted. During the third week of treatment the patient 
reported that his legs “felt lighter” on walking and that his gait was steadier. After com- 
pletion of penicillin therapy he requested two canes to replace his crutches. He also dem- 
onstrated that he was able to raise his feet to the horizontal when sitting on the edge of his 
bed, and to swing them into bed without manual assistance. There was no change in blad- 
der function. Neurologic examination confirmed the increase in muscular power of the legs, 
but was otherwise unchanged. There was no further change in clinical status during a 
period of observation of four and one-half months. The patient worked as a sewing ma- 
chine operator in the hospital’s garment shop, since he was able to operate an electric 
foot switch adequately. 

In view of the stationary neurologic status, the patient was readmitted to the neuro- 
logic ward in January 1953 for Piromen therapy. Results of spinal fluid examination at 
this time are shown in table 1. Cystometric studies demonstrated a small, automatic reflex 
bladder with a capacity of 75 cc. There was a steep rise in intravesical pressure. Involun- 
tary micturition occurred invariably at 75 cc. of filling (figure 1). 

Piromen was administered intravenously in two courses separated by a rest period of 
10 days, as described above. On the seventh day of treatment the patient reported that 
his legs “felt lighter.” On questioning, it appeared that his legs were “less stiff,” he could 
bend them more readily, and take steps somewhat more freely. He also described his gait 
as more steady, but did not relinquish the two canes. 

At the end of the second week of treatment less effort in walking was noted by the 
observer, although the patient displayed all the motions of a scissors gait. A 120 foot hall- 
way was traversed in two and one-half minutes, as compared to four minutes during control 
periods prior to Piromen therapy. Neurologic examination at that time revealed a mild but 
definite flexor response in the left big toe, where Babinski’s sign had always been present 
on previous testing. Dorsiflexion of that toe, however, could be elicited by Chaddock’s, 
Oppenheim’s, and Gordon’s methods. On subsequent daily retesting of the left foot, Ba- 
binski’s sign was obtained on some occasions while a diphasic response, first down, then up, 
was seen on other trials. Toward the conclusion of the study, the classical Babinski re- 
sponse was the only one obtainable. 

Urinary frequency had gradually diminished from every 45 or 60 minutes to every two 
or three hours. Furthermore, immediate response to the first desire to void was no longer 
required. The patient estimated that he could refrain from voiding for a 10 or 15 minute 
interval when this was inconvenient. The patient dated this improvement from. the middle 
of the first course of Piromen. 

Spinal fluid findings after Piromen therapy are reported in table 1. Cystometric studies 
performed after completion of Piromen therapy (figure 1) showed that the bladder capacity 
was now doubled, from 75 cc. to 150 cc. The rise in intravesical presure remained steep. 
A number of spontaneous contractions were observed during the latter stages of filling. 
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The patient perceived these as desire to void, but was able to refrain up to 150 cc. of 
filling, when a forceful contraction and irrepressible voiding occurred. The cystometer thus 
confirmed the clinical findings. The patient’s previously automatic reflex bladder had be- 
come a partially inhibited reflex bladder. 

Neurologic examination and spinal fluid and cystometric studies were repeated after 
an interval of three months. There was no further improvement or any regression in gait, 
as judged by general observation and by timing the patient in the same 120 foot hallway. 
Neurologic findings were unchanged as compared with those prior to Piromen. The spinal 
fluid findings appear in table 1. The cystometrograms (figure 1) were identical to those 
obtained shortly after Piromen. Further follow-up was not possible. 


DISCUSSION 


Neurologic improvement occurred during treatment with penicillin and 
in the early post-treatment phase, whereupon the patient's condition became 
static. Similar improvement was seen during treatment with Piromen, as 
shown by clinical observation and cystometry. Thereafter, the patient’s con- 
dition again became stationary. 

This “stair steps” pattern and the absence of spontaneous remissions from 
the natural history of the disease suggest that each period of improvement was 
related to the particular therapeutic agent. Penicillin produced moderate im- 
provement in motor power. Piromen therapy resulted in some further im- 
provement in gait but mainly in the functional improvement of the pathways, 
presumably associated with the pyramidal tracts, which subserve voluntary 
control over the segmental reflex arc of the bladder. 

While the mechanism of action of Piromen is not fully understood, it is 
known that temperature elevation is a sign of its penetration through the 
blood-brain barrier into the nervous parenchyma.'* In this study, no attempt 
was made to carry out preliminary control procedures to evaluate the effect 
of temperature elevation alone. The known lack of success with fever therapy 
in spinal syphilis, whether a pyretic agent is administered alone or in com- 
bination with antisyphilitic medication, may be cited pertinently. 


CONCLUSIONS 

1. Erb’s syphilitic spinal paralysis is a clinical syndrome with varying 
pathologic background. Therapeutic experience with this condition indicates 
that arrest of the process is usually the most that can be anticipated from anti- 
syphilitic therapy. 

2. A case is presented in which moderate improvement in motor power 
resulted from penicillin, and an automatic reflex bladder of small capacity 
was converted into one of near normal capacity under partial voluntary con- 
trol after treatment with Piromen. 


Piromen used in this study was obtained through the courtesy of Dr. W. F. Windle, Tra- 
venol Laboratories, Morton Grove, Illinois. 
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Is epilepsy predisposed to by any other inherited tendency than that 
indicated by the occurrence of its own allies? Rheumatism and phthisis 
have both been supposed to favor its occurrence. Regarding rheumatism, 
apart from the heart disease which it may cause, I have “been able to 
obtain no evidence in support of the view. The effect of phthisis is very 
difficult to ascertain. It is certain that the family history of epileptics 
presents a large proportion of cases of phthisis, but in the opinion of 
some writers, as Nothnagel, the frequent coincidence is accounted for by 
the commonness of lung disease. Others, as Echeverria, believe that the 
frequent association supports the view that there is a causal relation be- 
tween the two diseases, and Savage has expressed a similar opinion with 
regard to insanity. That there is a relationship between the two is sug- 
gested strongly by individual cases, as, for instance, that of a patient, 
who, presenting no evidence of neurotic inheritance, had lost father, 
mother, and six brothers and sisters from phthisis, she herself, the sole 
survivor, being epileptic. The statistics which I can offer on this point 
are unfortunately not very extensive; as far as they go they do not give 
support to the opinion that there is a relationship between the two dis- 
eases. Phthisis was inquired for in 300 cases, and a history of it in par- 
ents, grandparents, brothers or sisters, uncles or aunts was obtained in 
108, or 39 per cent. Considering the commonness of phthisis, this does 
not seem a larger proportion than might have been expected, although 
I am not aware that there are any statistics which can be taken as the 
standard of comparison. 


W. R. Gowers in Epilepsy and Other Chronic 
Convulsive Diseases, published in 1885. 


Herpes Simplex Associated with 


Trigeminal Neuralgia 


Simon Behrman, M.R.C.P. and Geoffrey Knight, F.R.C.S. 


THE FOLLOWING CasEs of herpes simplex are recorded because they are unusual 
and also permit certain inferences to be drawn regarding the neurologic and 
dermatologic manifestations of this infection. 


RECURRENT PAROXYSMAL NEURALGIA FOLLOWED BY HERPETIC ERUPTION 
(Pain and eruption always localized to the same area of the face) 


Case 1.—A 32 year old married woman has been troubled with recurrent attacks of pain 
in the left maxillary division for the past 20 years. The attacks occur approximately at 
intervals of three or four weeks, and the sequence of events is constant. Momentary pa- 
roxysms of pain appear in the left upper jaw and continue for several days. The pain is 
described as a “sudden stinging pain” of shooting character, not radiating beyond the con- 
fines of the left maxillary division. The paroxysms arise spontaneously as a rule, but occa- 
sionally “flashes of pain” are provoked by sudden noises (for example, she heard a crash 
in the road and immediately felt the pain “shoot out”). A few vesicles appear on the left 
upper lip and cheek 24 to 48 hours after onset of this pain. They are described as “little 
watery spots” which turn hard and yellow within a few days and become covered with 
a crust. The spots are usually few in number, the average being two or three. They heal 
with no scar. With the appearance of the eruption the pain becomes continuous; the 
affected area feels bruised, and the paroxysms of pain abate gradually. At the same time 
the submental, postauricular, and upper cervical lymph glands on the left side become 
slightly enlarged and tender. Healing is complete, and the patient is usually free from 
symptoms in the space of four or five days. 

The patient is not subject to ordinary herpes febrilis associated with rise in tempera- 
ture. The attacks have no particular seasonal incidence, nor are they related to menses; 
however, during her pregnancy she was free from pain. 

Because of the stereotyped recurrence of herpetiform eruptions on the face, it can be 
reasonably assumed that these eruptions are due to herpes simplex, though the individual 
attacks bear a close resemblance to herpes zoster. 


Distinction between herpes zoster and herpes simplex by laboratory meth- 
ods was made possible by Gruter’s discovery in 1912 that, while material ob- 
tained from a blister of herpes simplex will cause herpes on inoculation upon 
the scarified cornea of a rabbit, herpes zoster cannot be transmitted in this 
way. This has been the basis of extensive studies which led to the discovery 
of other methods of propagation of the virus (by intracerebral and egg mem- 


From the South East Metropolitan Regional Read at a meeting of the Society of British 
Neurosurgical Centre, Brook Hospital, Lon- Neurological Surgeons, Leeds, December 4, 
don, England. 1952. 
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brane inoculation), and also to the discovery of specific antibody responses 
following the primary infection. Andrews and Carmichael’ with the aid of 
these methods of investigation established that the majority of adults had cir- 
culating antibodies and that recurrent local outbreaks of herpes simplex can 
occur despite the presence of such antibodies. 

Cushing described a form of facial herpes following section of the trigemi- 
nal sensory nerve and regarded it as a form of herpes zoster.? Richter* and 
more recently Carton and Kilbourne* have demonstrated by inoculation experi- 
ments that this eruption was due to the virus of herpes simplex. Such post- 
operative eruptions may occur when the sensory root has not been divided, 
as in certain operations for acoustic neuroma. The incidence of postoperative 
herpes has been assessed by Epstein at approximately 25 per cent.’ Carton 
and Kilbourne have estimated that minute vesicles can be detected with the 
aid of a lens in over 90 per cent of cases. In our experience outbreaks visible 
to the naked eye occur in approximately 60 per cent of cases and bear no 
direct relationship to the occurrence of preoperative herpes simplex. Usually 
the eruption is seen about 24 hours after operation and no further attacks 
occur, but in rare cases postoperative herpes may be recurrent. 

From the history of case 1 certain deductions seem to be justified, and these 
are briefly as follows: 

1. Since pain is present in the attacks for some time prior to the appear- 
ance of the skin eruption, invasion of the central nervous system by the virus 
must have taken place before that of the skin. 

2. In this patient, a paroxysmal form of neuralgia was provoked by the 
virus of herpes simplex. 


INVASION OF THE CENTRAL NERVOUS SYSTEM BY VIRUS OF HERPES SIMPLEX 
PRECEDING ERUPTION 


There is a good deal of experimental evidence, recently brought up to 
date by Field,® that upon inoculation the virus of herpes simplex can be traced 
along the course of nerves to reach the segment of the central nervous system 
with which these nerves are associated. Some uncertainty prevails as to the 
precise manner in which this takes place, that is, whether by axonal transmis- 
sion or passage along lymphatic spaces of the nerves, but this is immaterial 
to the thesis advanced by us later. It seems probable that in case 1 a similar 
passage of virus along sensory nerves occurs, though in an opposite direction 
to that following peripheral inoculation. It is easy to see that in postoperative 
forms of herpes simplex the virus may reach the skin by a route similar to that 
which it follows in case 1. We submit that our case provides grounds for 
believing that in recurrent herpes simplex the invasion of the skin takes place 
by the passage of the virus along cutaneous nerves in a centrifugal direction. 
To some extent this conclusion is also borne out by occasional cases of wide- 
spread recurrent herpes simplex in which the distribution of the eruption cor- 
responds closely to that of the area of innervation of a cutaneous nerve.’ The 
following case illustrates this: 


| 
a 


HERPES SIMPLEX AND TRIGEMINAL NEURALGIA 527 


Case 2.-A 46 year old man had four attacks of herpes involving the left trigeminal 
territory during the past four years, and the two last attacks were perhaps provoked by 
excessive sunlight since they occurred while the patient was on a holiday. For about one 
week preceding each of these attacks he experienced sudden momentary “shooting pains” 
in the left trigeminal territory, followed by the appearance of a typical herpes eruption 
in all three divisions of the left trigeminal nerve. The pain usually disappeared before 
the rash had completely cleared. The patient is not subject to other herpetic eruptions. 
General medical and neurologic examinations were entirely negative when he was seen 
some time after his last attack. 

If the trigeminal nerve is indeed the route by which the virus reaches the 
skin of the face in recurrent herpes of the lips, it would seem probable that 
during the latent stage the virus is contained in the trigeminus or brain stem 
in relation to the trigeminus. This is also the conclusion reached by Good- 
pasture*® on the basis of his experimental work. In our opinion this view is 
not invalidated by Carton and Kilbourne’s failure to demonstrate the virus 
in excised Gasserian ganglion and sensory root tissue obtained from patients 
who subsequently developed typical postoperative herpes, and proved by ex- 
perimental inoculation.* The attempt to culture the virus from excised por- 
tions of the trigeminus was made twice, but in only one of the patients was 
the preoperative antibody estimation made. This revealed “a significant con- 
centration of herpes neutralizing antibody.” From the evidence which we will 
submit later, it can be concluded that had the antibody been estimated in the 
other case, it would also have been found in appreciable concentration, as 
indeed it was found to be following operation. In view of this it can be rea- 
sonably assumed that the excised tissues would contain antibodies which, 
upon the death of the cells, would neutralize any latent virus in them. Because 
of inability to demonstrate the virus in the excised tissues, Carton and Kil- 
bourne concluded that postoperative herpes was due to “activation of residual 
islands of latent virus in skin and mucosa.”* It is pertinent to mention that 
previous attempts to establish the presence of the virus in these situations have 
been equally unsuccessful.® 

Burnet and Lush failed to demonstrate any herpes simplex virus by inocu- 
lation methods in the Gasserian ganglia of persons who during life showed a 
high titer antibody in their serum.’ They rightly concluded that the only 
inference to be drawn from these experiments was that the “dormant virus 
cannot be liberated by grinding.” 

There are scanty and not well documented histologic studies to show that 
inflammatory changes can be demonstrated in the Gasserian ganglion during 
an outbreak of herpes on the face. However, no demonstrable inflammatory 
changes or inclusion bodies have been recognized in the trigeminus or brain 
stem during the latent phase of the infection. In this connection it may be 
mentioned that recent studies':'? have shown that, in the presence of intra- 
nuclear inclusion bodies, the bulk of the virus contained in the cell is in the 
cytoplasm and not in the nucleus of the cell. In the past the virus of herpes 


simplex has perhaps been too readily equated with intranuclear inclusion 
bodies. 
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PAROXYSMAL NEURALGIA IN TRIGEMINAL AREA PROVOKED BY 
VIRUS OF HERPES 5IMPLEX 


Nothing precise is known concerning the neurophysiology and neuro- 
anatomy of trigeminal neuralgia. The infrequent cases of trigeminal neuralgia 
associated with disseminated sclerosis may perhaps indicate that the lesion 
involves the central pain conducting elements of the trigeminus. The following 
unusual case shows well the close relationship which occasionally may exist 
between herpes simplex and trigeminal neuralgia. This relationship is espe- 
cially clear in the episode in 1951 which occurred after the patient had been 
under our observation for some time. 

Case 3.—A 47 year old woman had the following history. 1944 — Attacks of right- 
sided trigeminal neuralgia in the second division followed by outbreaks of herpes in the 
same territory; also similar herpetic eruption without associated neuralgia. 1945 — Right 
sensory root section; painless recurrent attacks of herpes continue. 1947 — Right postauricu- 
lar and occipital neuralgia associated with herpetic outbreak in the same regions. 1948 — 
Massive herpes in right second division with ulceration of right ala. 1951 — Pyrexial illness, 
temperature rising to 103° F., followed next day by herpes on both sides of the face includ- 
ing left upper lip and inside of mouth. On the following day began to have recurrent 
attacks of typical trigeminal neuralgia involving the left maxillary division. No sensory 
loss and no scarring on the left side of the face resulted from herpes. The patient con- 
tinues to have severe attacks of trigeminal neuralgia at intervals in the same situation as 


before. 

This case appears to be highly significant as indicating that typical per- 
sisting trigeminal neuralgia may follow herpes simplex. Since in a large pro- 
portion of individuals the infection of herpes simplex may remain entirely 
latent, detected only by immunologic methods, it seems reasonable to postu- 
late that trigeminal neuralgia may also follow such latent forms of infection. 
With one exception all 30 trigeminal neuralgia patients who have been sub- 
mitted to herpes neutralization tests have yielded positive results. The one 
case in whom the test was negative gave a clear history of recurrent herpes 
before operation. These tests were carried out and performed variously before 
and after operation. The results of these tests are not presented as proof of 
the hypothesis, but merely to indicate that herpes neutralization tests are in 
conformity with it. 

There are other clinical similarities between herpes simplex and trigeminal 
neuralgia. A curious feature of herpes simplex eruption is the relative sparing 
of the areas of the face innervated by the ophthalmic division. Thus follow- 
ing pyrexial therapy herpes can be shown to occur in areas of the lower two 
divisions in 50 per cent of individuals, but corneal herpes only occurs in 0.1 
per cent.'* This escape of the ophthalmic division in herpes may also account 
for the infrequency of trigeminal neuralgia in this portion of the trigeminus. 
Facial herpes simplex and also trigeminal neuralgia are frequently unilateral, 
and this is equally the case in corneal herpes simplex.'* Harris’ large series 
of cases reveals that trigeminal neuralgia is twice as common in women as 
in men.'* While no definite data are available with regard to the sex inci- 
dence of herpes simplex, most clinicians agree that eruptions of herpes sim- 
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plex are more common in women than in men. Periods of clinical remissions 
are common to both herpes simplex eruptions and trigeminal neuralgia. 

The trigeminus is the seat of several phenomena almost unparallelel else- 
where in the central nervous system. 1) It is almost the exclusive seat of the 
particular form of paroxysmal neuralgia characteristic of trigeminal neuralgia. 
2) The cutaneous area supplied by it is also by far the commonest site for 
herpes simplex. 3) It is the only nerve the injury of which is followed by an 
eruption of herpes simplex. 

We submit that these singular phenomena may be related and might all 
be ascribed to herpes simplex virus. If the clinical evidence suggesting that, 
in recurrent outbreaks, the trigeminus is the channel by which the virus 
reaches the skin be accepted, it must also be conceded that during the latent 
stage the virus probably locates somewhere in relation to it. This nidification 
of the virus may remain clinically entirely latent, or may be associated with 
recurrent outbreaks of herpes simplex in about 50 per cent of cases; in an 
extremely small number of infected individuals it may give rise to trigeminal 
neuralgia. The present state of our knowledge does not permit an explana- 
tion why neuralgia eventually develops in this small minority of cases, but 
an exact counterpart to this problem is provided by herpes zoster. Here too 
following a virus infestation, a neuralgia persisting through life may develop 
in a very small proportion of affected individuals. Here also if the trigeminal 
territory becomes the seat of herpes zoster and of postherpetic neuralgia, in 
the majority of cases certain areas are selectively affected and others spared. 
Trigeminal neuralgia and persisting postherpetic neuralgia are conditions 
usually met with in elderly individuals, and senescence is evidently a factor 
favoring the development of both these forms of neuralgia. 

Finally, we would like to draw attention to the existence of the following 
rare but relevant cases. First, patients suffering from “atypical” neuralgia 
which are associated with recurrent herpetic outbreaks inside the mouth; 
second, patients suffering from recurrent herpes simplex in the territory of 
one maxillary division and developing rapidly and without pain a persisting 
sensory loss in the same territory; and third, a group of patients exhibiting a 
similar rapid loss of sensation in a similar distribution followed later by typical 
paroxysmal trigeminal neuralgia. All these patients were observed by us for 
long periods and in none could any cause for their symptoms be found. In 
these cases also, only briefly mentioned here, the possibility of herpetic origin 
must in our opinion be carefully considered. 


SUMMARY 


1. A case is presented providing evidence that in recurrent herpes simplex 
there is invasion of the central nervous system before that of the skin. 

2. A further case is described showing a close relation between recurrent 
herpes simplex and persisting trigeminal neuralgia. 

3. Arguments are presented to show that herpes simplex virus may be a 
causative agent of trigeminal neuralgia. 


if 

{ 


530 


NEUROLOGY 


The series of herpes neutralization tests mentioned in this paper were performed by Dr. 
J. A. Dudgeon, to whom we wish to extend our thanks. 


1. 


2. 
3. 
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Moreover, if phthisis has any influence in causing epilepsy, we 
should expect to find it traceable more frequently in the cases without 
than in those with neurotic inheritance; but it is not so. Of 214 cases 
without, and 86 cases with, neurotic inheritance, the proportion of 
phthisis is just the same — 39 per cent. Further, if phthisis exerted any 
causal influence, we should expect to find the proportion in which a 
neurotic heredity is traceable smaller when there was a tendency to 
phthisis than when there was not. This also is not the case. The pro- 

rtion of inherited cases was rather less in these 300 cases than in the 
whole 1,250, being 28 per cent. The proportion was about the same in 
the cases with and those without a family history of phthisis, 28 per cent 
in the former and 29 per cent in the latter. These facts suggest that the 
association of phthisis and epilepsy is accidental. The same conclusion 
is suggested by a search for a history of epilepsy in the families of the 
phthisical. My colleague Dr. F. Roberts has been so kind as to question 
on this point several hundred patients suffering from phthisis, and the 
proportion in which any relative was known to have suffered from fits 
was only one in forty. 


W. R. Gowers in Epilepsy and Other Chronic 
Convulsive Diseases, published in 1885. 


Epileptic Sleep Terrors 


B. Faster, M.D., C. Castells, M.D. 
and M. Etcheverry, M.D. 


Crises OF TERROR that occur during sleep of the child or adolescent and 
more rarely of the adult are referred to as night terrors. Nobecourt' has 
proposed calling them “sleep terrors” because they may occur during di- 
urnal or nocturnal sleep. 

During these crises the child sits up in bed, screams and asks for help, 
or begins to cry. He seems to be awake but he does not answer questions 
or obey commands given him. He becomes intensely anguished and his face 
expresses fear or terror; his attitude is one of struggle or defense against a 
dangerous imaginary situation, fleeing in fright or rejecting any familiar per- 
son who comes near whom he does not apparently recognize. This would 
seem to indicate that the child at the time has a terrifying visual hallucina- 
tion. If he awakes spontaneously or is awakened, he ignores what has hap- 
pened, remembering nothing of the episode. Often the child will urinate 
voluntarily and return to sleep. The next morning he remembers nothing or 
only parts of his nightmare. 

Sleep terrors may be accompanied or followed by automatic unconscious 
activity which may apparently be purposeful and for which there is amnesia. 
These episodes may be considered a kind of sleep walking, if by this we mean 
the psychomotor manifestations which take place during physiologic sleep. 
The patient generally has movements or activities that have an intentional 
aspect, which seem to prove the existence of psychical activity, of which the 
patient remembers nothing. 

Besides this type of somnambulism in which automatic unconscious activ- 
ities are preceded by hallucinatory terrors, there are other types in which auto- 
matic manifestations occur without being preceded by other symptoms which 
may be considered ictal. In both types, as well as in waking automatisms, 
the activity may be somewhat elaborate, coordinated or not, and may be 
sometimes accompanied by real walking, fleeing from the place as if in som- 
nambulistic flight. 

Sleep terrors of children and adolescents and even those of adults have 
been attributed to emotional states, adenoids, gastrointestinal disturbances 
(constipation, indigestion), autointoxications, or even to the presence of in- 


From the electrophysiology and epilepsy outpatient departments, Neurological Institute, 
Medical School, Montevideo, Uruguay. 
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testinal parasites. Since these episodes are infrequent and generally have a 
good prognosis, physicians and relatives are usually not worried and do not 
take any preventive measures. Nevertheless, even those authors who state 
that sleep terrors are unimportant in most cases insist that at other times they 
may have a serious prognosis and signify the existence of organic cerebral 
injury. Marchand and Ajuriaguerra? felt that a complete ophthalmoscopic ex- 
amination and a lumbar puncture should be made in every patient with fre- 
quent terrors. Boncour* also pointed out that “meningeal reactions” very often 
exist in these cases. If they occur without important clinical manifestations 
and progress toward recovery, sleep terrors due to these reactions may be 
considered banal. 

To other authors, sleep terrors with insomnia, enuresis, and somnambu- 
lism are clinical manifestations of a neurosis of anguish in children. In these 
cases Stekel* said, “It is easy to discover the existence of a psychical conflict 
due to a containment of sexual excitation.” Freud® in this respect pointed 
out that these sleep disturbances generally appeared when the child first 
encountered sexual problems. Stekel* also insisted on the importance of a 
neuropathic inheritance creating the way for abnormal fixation of the psychic 
trauma. Supporting these hypotheses is the favorable influence of psycho- 
therapy or even of very simple measures like preventing children from sleep- 
ing in the same room or bed as parents, circumstances which create and main- 
tain the psychic trauma. 

Other authors have called attention to the relation that exists between 
sleep terrors and epilepsy. When a large group of epileptics were examined, 
there was a certain percentage who had had sleep terrors in childhood and 
adolescence or who still had them together with epilepsy. Marchand and 
Ajuriaguerra® found that in 70 cases of epilepsy 15 had had sleep terrors with 
sleep walking and eight had had only the latter. 

The association of sleep terrors, alone or followed by sleep walking, with 
typical epileptic manifestations could be concomitant, successive, or alterna- 
tive. There have been cases in which the patient who had had sleep terrors 
in infancy or adolescence suffered epileptic attacks when he became an adult,* 
or vice versa. In other cases, the patient had attacks alternating with sleep 
terrors at the same period whether these had appeared together or preceded 
each other. Finally, there were cases in which the terrors ended with a gen- 
eralized convulsive attack which seemed to certify this epileptic nature. In 
the present series, two patients had sleep terrors ending with involuntary uri- 
nating and expulsion of gases and vomiting. 

It was evident to earlier authors that even though not all epileptic patients 
had a history of sleep terrors and not all the cases with sleep terrors had 
epileptic attacks, both occurred together so frequently that it was necessary 


*In earlier times authors did not identify the types of attacks nor the cytogenic or symp- 
tomatic nature of epilepsy. We must suppose they referred to the absences and general- 
ized convulsions as they understood them, without really determining whether they were 
the result of spread of the different types of cortical or subcortical attacks. 
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to explain this coincidence. Some authors felt that sleep terrors, like somnam- 
bulism, could be symptomatic of a cerebral lesion whose sequel could pro- 
duce epileptic attacks later. The cerebrai lesion here would produce sleep 
terrors and somnambulism first and epileptic attacks preceding or alternating 
with them later. This hypothesis is favored by statistics which show that 
among patients with sleep terrors (with or without epileptic manifestations ) 
there is a large proportion who have previous personal records of an organic 
cerebral lesion. 

Other authors consider that sleep terrors are epileptic in nature and re- 
spond to the same mechanism as the attacks. Robin® stated that, when night- 
mares and sleep walking alternated with convulsive crises and were accom- 
panied by irritability, impulsiveness, and perverse tendencies, the terrors were 
symptoms of epilepsy while sleeping. Because of the form in which sleep 
terrors, somnambulism, and typical epileptic manifestations occurred, and 
also because of the fact that frequently the hallucinatory phenomena were 
stereotyped and accompanied by unconscious flight and convulsions, it was 
also thought that some sleep terrors were equivalent to convulsive attacks. 
Like other epileptic equivalents, they might be the only manifestation of epi- 
lepsy and therefore might be considered a form of latent convulsive epilepsy. 

Earlier authors believed there were two kinds of sleep terrors and tried 
to establish the differential characteristics of those of epileptic origin. In their 
opinion the most important features which suggested that sleep terrors were 
epileptic equivalents were the stereotyped character of the nightmares and the 
ensuing complete amnesia. Simple sleep terrors or common nightmares were 
highly influenced by the events of the preceding day, being more frequent 
when the child had had intense emotions which were related to the theme 
of his dreams. The child might also remember at least part of the nightmares 
(amnesia was complete in epileptic terrors, but banal sleep terrors might or 
might not be followed by amnesia on the following day). Naville and Brant- 
man’ have stressed the stereotyped characteristics of the dream and also noted 
that the patient becomes pale, stares, and has complete amnesia at the end 
of the episode. To these elements suggestive of an epileptic nature they added 
two more characteristics of epileptic sleep terrors: 1) the existence of pecu- 
liar sensations on awakening, headaches, epileptic “vertiges,”"* and 2) the 
existence of convulsions or previous cerebral injury in the personal or family 
history of the patient. They also insisted that epileptic sleep terrors are by 
far more frequent than the banal types and show a definite relationship to 
epileptic seizures in their occurrence. 

Although these characteristics are highly suggestive of an epileptic na- 
ture, they cannot alone distinguish between banal and epileptic sleep terrors. 
Before the use of electroencephalography the only way to prove the epileptic 
nature of sleep terrors was the effectiveness of antiepileptic treatment and the 
failure of psychotherapy. Other characteristics described were suggestive but 


*Vertiges: Apoplectic or syncopal types of epileptic attacks described by earlier authors 
and considered to be shorter or minor types of the grand mai attacks. 
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not pathognomonic. Even though one could establish epilepsy in a patient 
with sleep terrors, one could not prove the epileptic nature of the terrors, just 
as demonstrating the existence of a neurosis in a patient does not permit us 
to state that the terrors are due to the neurosis. 

This paper will attempt to show that the electroencephalographic exam- 
ination may differentiate epileptic sleep terrors from those of other origins, 
furnishing also evidence that such terrors are the ictal clinical manifestations 
of an epileptogenic focus of parietotemporooccipital localization. 


MATERIAL AND METHOD 


Twenty-one patients who complained of sleep terrors were examined by 
electroencephalography. In all but one of them the interictal electroenceph- 
alogram records showed a focus of paroxysmal or non-paroxysmal activity 
in the parietotemporooccipital region. Therefore the existence of sleep ter- 
rors in the personal records of 228 additional epileptic patients was inves- 
tigated. 

The existence of any kind of abnormalities during physiologic sleep was 
investigated in all patients, including data not only about typical epileptic 
manifestations, either objective or subjective, but also about sleep terrors, 
sleep walking, sleep talking, and enuresis. Patients who showed symptoms 
of sleep terrors were questioned about the characteristics of their dreams, 
frequency, theme of the dreams, their emotional charge, and the amnesia 
afterwards. An attempt was made to differentiate between the anguishing, 
partially conscious banal nightmares and the unconscious, amnesic sleep 
terrors. 

Similar studies on the existence of sleep terrors were made among 139 
normal children without family or personal history of epilepsy. Only a small 
group of 13 children was found to be suffering from sleep terrors, eight of 
whom underwent a complete electroencephalographic examination. In one 
case, while making a sleep record, an ictal record was obtained during a 
sleep terror. 

Clinical and electroencephalographic studies were made to establish the 
anatomo-clinical type of the epilepsies studied, and to see whether or not 
there was any relationship between the occurrence of sleep terrors and the 
site of origin of the epileptic discharge. 

The electroencephalographic studies were made during waking state (with 
hyperpnea) and during normal or induced sleep with several drugs.*. 

Localization of abnormalities was determined by the method published 
elsewhere,'® and described as bipolar with common reference, mapping ex- 
actly the potential gradients to establish the position of the epicenter of the 
focus. 


RESULTS 


In the group of 139 normal children without epilepsy (table 1), two were 
found to have had mere sleep walking episodes and 13 showed evidence of 
having had typical sleep terrors. Thus, sleep terrors occurred in 9.35 per 
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TABLE 1 


SLEEP DISTURBANCES IN 139 CHILDREN WITHOUT FAMILY OR PERSONAL 
HISTORY OF EPILEPSY 


With sleep with sleep Total 

Type of disturbance Alone terrors walking No. % 
Sleep walking 2 5 _ 7 5 
Sleep terrors 8 - 5 13 9 
Sleep talking 19 4 4 27 19 
Enuresis after 4 years 12 _ 2 14 10 
Enuresis after 7 years 3 = 2 5 2 
Sleep talking, sleep terrors 

and sleep walking 2 1 
Without disturbances 66 47 


cent of the normal population studied. In five of these 13 cases the terrors 
were followed by sleep walking. 

Of the 13 children with sleep terrors, eight underwent an electroencepha- 
lographic examination. Six of them showed a lesional and epileptic focus 
in the parietotemporooccipital region, and the other two showed nonparoxys- 
mal activity with the same localization. In one of the latter a second exam- 
ination was performed after discontinuing medication and the record then 
showed similar located epileptic focus. 

Of the 21 patients without history of epilepsy who complained of sleep 
terrors (table 2), 20 showed a focus of electroencephalographic abnormality 
(either nonparoxysmal or epileptic or both) localized in the aforesaid region. 
In the one remaining case findings were similar to those considered by Gibbs" 
to be of thalamic origin but projecting into both parietotemporooccipital 
regions. 

In the 20 cases with parietotemporooccipital localization, 11 had a focus 
exclusively localized in that region, while in the other nine the focus over- 
passed that region, even though maintaining that predominant localization. 


TABLE 2 


ELECTROENCEPHALOGRAPHIC FINDINGS IN 21 PATIENTS WITH SLEEP TERRORS 
AND WITHOUT CLINICAL SYMPTOMS OF EPILEPSY 


Paroxysmal 
Non- and non- 
paroxysmal Paroxysmal paroxysmal 
Localization of abnormalities activity activity activity Total 
Normal 0 0 0 0 
Exclusively in the 
temporooccipital region 4 2 5 11 


Predominantly 
parietotemporooccipital 
though more extensive 


Subcortical 0 1 0 1 

Cortical outside of the parieto- 
temporooccipital region 0 0 0 0 
Total 5 3 13 21 
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In the 228 epileptic cases studied, 52 were found to have had sleep ter- 
rors; thus, the percentage of sleep terrors in this sample group of epileptic 
patients was 22.9. This large proportion cannot be considered as an index to 
the occurrence of sleep terrors in epileptic patients, because patients of this 
type were referred to us in larger numbers than others. 

In the 52 cases of epileptic patients with sleep terrors, 49 had a cortical 
focus with localized abnormality and/or epileptic activity in the parietotem- 
porooccipital region (table 3). Of the remaining three cases, one showed ab- 
normalities of the subcortical type, one a frontal focus, and the other a fronto- 
temporal one. 


TABLE 3 


ELECTROENCEPHALOGRAPHIC FINDINGS IN 52 PATIENTS WITH SLEEP TERRORS 
AND CLINICAL SYMPTOMS OF EPILEPSY 


Paroxysmal 
Non- and non- 
Localization of the paroxysmal Paroxysmal —_— paroxysmal 
abnormalities activity activity activity Total 
Normal 0 0 0 0 
Exclusively 0 6 12 18 
Dominant but 
- P more extensive 3 13 15 31 
49 
Outside of the Cortical 0 0 2 2 
arietotemporo- 
Subcortical 0 1 0 1 
3 
Total 3 20 29 52 


In the 176 cases of epilepsy without sleep terrors the electroencephalogram 
was normal in 12 (table 4), in 155 cases the abnormalities were of different 
localization outside of the parietotemporooccipital region, and only in nine 
cases were within the region. In six of them the focus overlapped the 
parietotemporooccipital region, and the type of attack indicated that the 
epileptogenic discharge started in an area outside of that region. In the other 
three cases it was impossible to establish the pattern of the epileptic attacks. 

Thus of the 228 cases of epilepsy, 12 had normal records while awake 
and under induced sleep, 58 showed a focus with an exclusive or predom- 
inant localization in the parietotemporooccipital region, and in 158 cases the 
focus was outside of this region either in subcortical structures (80 cases) or 
subcortical (78) of different localization (table 5). Of the 58 epileptic cases 
with a focus in the parietotemporooccipital region, 49 had sleep terrors. In the 
remaining nine that had no terrors the focus overlapped neighboring regions 
in all of them, covering areas which the type of attack indicated as the 
epileptogenic areas. 
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TABLE 4 
ELECTROENCEPHALOGRAPHIC FINDINGS IN 176 CASES OF EPILEPSY 
WITHOUT HISTORY OF SLEEP TERRORS 
Number of 
Localization cases studied 
Normal 12 
With parietotemporo- 
occipital focus 9 
Subcortical ( petit mal ) 77 
Cortical } 
outside of the 5 
Temporoparietal ant. ................... 8 
Frontotemporoparietal .................. 7 
Temporal and temporoparietal ant. ........ 8 
| Temporal and parietal .................. 3 
155 
Total 176 
TABLE 5 
INCIDENCE OF SLEEP TERRORS IN 228 CASES OF EPILEPSY IN RELATION TO 
LOCALIZATION OF ELECTROENCEPHALOGRAPHIC ABNORMALITIES 
With sleep Without sleep 
Localization terrors terrors Total 
Normal 0 12 12 
With parietotemporooccipital focus 49 
exclusively or predominantly (84.5% ) 9 58 
With focus localized outside of the parieto- 155 
temporooccipital region 3 (97.1% ) 158 
Total 52 176 228 


The 52 epileptic cases with sleep terrors and the 21 cases of sleep terrors 
without epilepsy, totalling 73 cases, are analyzed in table 6. In 94.5 per cent 
of cases with sleep terrors characterized by unconsciousness and amnesia the 
focus was localized in the parietotemporooccipital region, and in only 2.7 


per cent was the focus in other regions of the cortex. 


In addition to the 73 cases of typical sleep terrors with unconsciousness 
and amnesia, ten cases had banal terrifying nightmares in which the theme 
had a definite relationship with the events and emotions of the previous day 
and were not followed by amnesia. In these cases the electroencephalogram 
was normal, even during sleep, and psychologic studies showed the existence 


of conflicts that maintained a neurosis. 
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TABLE 6 
ELECTROENCEPHALOGRAPHIC FINDINGS IN 73 CASES OF EPILEPTIC SLEEP TERRORS 
Non- 
Non- paroxysmal 
Localization of paroxysmal Paroxysmal and paroxys- 
abnormalities activity activity mal activity Total 
Exclusively 4 8 17 29 
With cortical localization 
in the parietotemporo- Dominant but 
occipital region more extensive 4 13 23 40 
69 
‘ Subcortical® 0 2 0 2 
Outside of the temporo- ee 
parietooccipital region Cortical 0 0 2 2 
4 
Normal record 0 0 0 0 
Total 73 


*In one of the subcortical cases the abnormalities were of the type considered by Gibbs" to be from 
thalamic origin. 


DISCUSSION 


It is evident from analysis of the tables that there is a relationship be- 
tween sleep terrors and parietotemporooccipital epilepsies. When the epi- 
leptic process affected other cerebral regions, either cortical or subcortical, 
there were no terrors except in a very small percentage of subjects. In the 
examination made through the skull, the focus appeared to be seated over 
all that region. We cannot state a more exact localization of an electroen- 
cephalographic focus in the unopened skull. 

In cases of focal epilepsy of that localization and with sleep terrors, ab- 
normalities were both of localized and epileptic types, in the majority of the 
cases, but in some others they were only of one of these two types. Thus, 
as far as the physiopathologic mechanism is concerned, there are two possi- 
bilities to be considered: 1) that the lesion is always the cause of the terrors, 
although in many cases it may also set in motion an epileptic discharge; 2) 
that sleep terrors are always due to epileptic activation of that region of the 
cortex, activation that is symptomatic of a cerebral lesion. 

The occurrence of sleep terrors in patients with clinical epilepsy and only 
focal nonparoxysmal abnormality in that region seemed to prove the first 
hypothesis. But it is also possible that in those cases the record was unable 
to show an epileptic focus of small intensity. 

Study of sleep terrors in patients without clinical epilepsy and without 
pathologic precedents showed only nonparoxysmal abnormality in the parieto- 
temporooccipital region, in some of them when the first examination was made 
while the patient was under antiepileptic medication. After medication was 
discontinued the electroencephalogram showed an epileptic focus in the same 
region. This favors the hypothesis that sleep terrors are always the result of 
epileptic activation of the parietotemporooccipital region of the cortex, but 
may not always be apparent in the electroencephalographic examination. 
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In one case the records were taken while sleep terrors occurred during 
induced sleep. Concomitant with clinical manifestations the records showed 
an ictal epileptic discharge starting from the parietotemporooccipital region. 
This observation confirmed the importance placed upon this region by sta- 
tistical findings with interictal records (between terrors), and also demon- 
strated that the terrors are due to or set in motion by an epileptic discharge 
from this region. Walker’ studied a child with sleep terrors of great inten- 
sity and with an epileptic electroencephalographic focus in this same region, 
in whom the terror disappeared after excision of that area. 

Admitting that sleep terrors are set in motion by an epileptic discharge 
in a particular region, we still have to determine whether they are to be 
considered as psychoparetic or psychomotor mechanisms, as defined by Pen- 
field.'* In most cases the child acts as if he were experiencing a terrifying 
hallucination, suggesting the possibility that the sleep terrors were hallucina- 
tory attacks during sleep. All the manifestations, with the subject unconscious 
and with amnesia thereafter, fit into the group of epileptic automatisms. 

Sleep terrors may be terminated or followed by sleep walking, which is 
also a sleep automatism. This type of sleep walking, preceded by sleep ter- 
rors, must be distinguished from sleep walking alone. The latter may be seen 
in normal persons with normal electroencephalograms. It may also be due 
to a neurosis of anguish, or it may be an epileptic sleep automatism. But 
when simple sleep walking is due to an epileptic mechanism, it does not have 
any localizing value if it is not preceded by terrors. When these occur, evi- 
dence points to the parietotemporooccipital region as the origin of the epi- 
leptic discharge. Sleep walking in these cases should be considered a sec- 
ondary automatism to be distinguished from the primary ones (sleep walking 
alone) which are not preceded by any clinical sign pointing to a cortical area 
of known function." 


SUMMARY 


Electroencephalographic studies of a large group of patients experiencing 
sleep terrors have confirmed Robin's clinical concept. Two types of sleep 
terrors may be distinguished: 1) epileptic sleep terrors during which the 

patient is unconscious and for which there is amnesia, and 2) terrifying night- 
mares, or banal or common sleep terrors in which unconsciousness and am- 
fi nesia are only partial. 

In cases of banal or common sleep terrors studied, the electroencephalo- 
gram was normal and the family and personal histories were negatives for 
epilepsy. Psychologic studies in these cases showed existence of neurotic 
conflicts. 

As stated by Robin, unconscious and amnesic sleep terrors are clinical 
manifestations of epilepsy, which our studies indicate is asociated with a cor- 
tical focus in the parietotemporooccipital region. This has been proved by the 
following facts: 1) 94.5 per cent of cases with this type of sleep terror showed 
abnormal focal activity in the parietotemporooccipital region in interictal rec- 
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ords; 2) in ictal records they showed epileptic discharges originating in the 
same region; and 3) in one case of sleep terrors with a focus in the parieto- 
temporooccipital region, terrors disappeared after removal of the focus. 

Clinically, sleep terrors are considered automatisms preceded by terrors 
and are classified with secondary automatisms. Terrors are a minor manifes- 
tation of an epileptic discharge originating in the temporoparietooccipital 
region. 

Differentiation between epileptic sleep terrors and other types of auto- 
matisms, especially simple sleep walking, may be made. The latter may be 
physiologic and may show normal electroencephalographic records, or may 
be due to an epileptic attack precipitated by an epileptic discharge originat- 
ing outside of the parietotemporooccipital region. 

Clinical differential diagnosis between epileptic and banal or common sleep 
terrors is difficult, and the electroencephalogram may be used to distinguish 
between them. 
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PEDIATRIC NEUROLOGY 


This new department has been instituted to give more specific attention 
to the many neurologic diseases and conditions occurring among children. 


Dovuc.ias N. BucHANAN, M.D., Section Editor 


Fourteen and Six Per Second Positive 


Spike Activity in Children 


Francis J. 


FOLLOWING THE LEAD recently set by 
Gibbs,! the electroencephalograms at 
Milwaukee Children’s Hospital have been 
reviewed in an effort to study the nature 
of cases showing 14 and six per second 
positive spiking activity. The purpose 
was to determine some of the electroen- 
cephalographic qualities of this unusual 
activity and some of the neurologic and 
psychiatric symptomatology it underlies. 
This series of 19 cases is admittedly 
too small to have much statistical mean- 
ing. However, it does have value in 
supplementing those cases already re- 
ported in the literature.’-* It may be ar- 
gued by some that the positive spiking 
discharges are an artifact because of the 
infrequency with which they have been 
observed. However, as sleep records are 
done more routinely, other investigators 
will also recognize this phenomenon. 
The frequency of this unusual activ- 
ity varies somewhat. According to Gibbs, 


Millen, M.D. and Beverly White 


these 14 and six per second positive 
spikes were found in eight cases of 300 
control subjects and in 6 per cent of a 
group of 5,000 epileptics or suspected 
epileptics.'_ Gibbs suggests that, since 
they are three times as common in pa- 
tients with epilepsy and are rare in nor- 
mal control subjects, this attests to their 
abnormality and points to their being 
a distinct electroencephalographic entity. 

Stephenson,’ working independently, 
has encountered these patterns in 32 of 
2,500 adult patients. His group of cases 
included patients with a history of head 
injury, brain tumor, traumatic paraple- 
gia, multiple sclerosis, progressive cere- 
bellar degeneration, and one with chronic 
polyneuritis of undetermined etiology. 
Gibbs’ |? series of cases are too numer- 
ous to mention, but they include a high 
incidence of epilepsy, posttraumatic syn- 
drome, encephalitis, and behavior dis- 
order. 


From the department of electroencephalography, Milwaukee Children’s Hospital, Milwau- 


kee, Wisconsin. 
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TABLE 1 
FREQUENCY OF 14 AND SIX PER SECOND ACTIVITY IN CHILDREN 
AGED ONE MONTH TO 16 YEARS 


Number Number Per cent 
Normal control group 30 14 and six records 0 0 
Clinical case records 547 14 and six records 22 4.0 
Males tested in clinical group 346 Males 14 and six records 17 3.10 
Females tested in clinical group 201 Females 14 and six records 2 0.90 


MATERIALS AND METHOD 


Records of 547 patients were reviewed, 
representing the electroencephalograms 
done at Milwaukee Children’s Hospital 
from June 1950 to June 1952. Ninety- 
eight per cent of these records contained 
induced or spontaneous sleep activity. 
The entire electroencephalogram was 
scanned visually for 14 and six per sec- 
ond activity of the type described by 
Gibbs. Both waking and sleeping por- 
tions of the records were studied. The 
same technician and interpreters were 
used in all instances. 

The technic was the same in all cases 
and consisted of routinely-placed scalp 
electrodes referred to a common ear 
electrode as a reference point. Both 
ears were used as reference points in- 
terchangeably during each recording. 
Brain areas studied during all recordings 
included the frontal, parietal, occipital, 
temporal, and anterior temporal. All 
records were taken with standard six or 
eight channel Grass machine. Particu- 
lar attention was paid to consideration 
of the record as a whole, including the 
presence of technical artifacts as well as 
abnormal electrocortical rhythms. All 
the records studied were from children 
ranging from several months of age to 
16 years. These children were referred 
for electroencephalograms for a variety 
of pediatric, neurologic, psychiatric, and 
general medical reasons. No particular 
group of disorders (such as behavior dis- 
order, epilepsy, and so on) predominated 
except as they naturally do in any elec- 


troencephalographic laboratory of a chil- 


dren’s hospital. Most disorders warrant- 
ing an electroencephalogram in children 
had been studied. A group of normal 
control records (table 1) were also re- 
viewed for this series. 

The primary clinical diagnosis (table 
2) was established by the clinician on 
the case, following complete laboratory 
studies. In most cases, routine roent- 
genograms and spinal fluid examinations 
were done and cerebral air studies were 
performed where indicated. In all cases 
included in this series, complete informa- 
tion as to all the clinical and laboratory 
results was obtained. These laboratory 
studies are not included in this report 
except as they pertain to the final clin- 
ical diagnosis. When final studies were 
made just prior to compilation of these 
data, the referring physician was again 
contacted and all new and available in- 
formation was obtained in each case. In 
four instances the electroencephalogram 
was repeated several months later. 


TABLE 2 


PRIMARY CLINICAL DIAGNOSIS OF 19 CASES 
OF 14 AND SIX PER SECOND ACTIVITY 


Head injury 5 
Epilepsy (convulsive disorder ) 5 
Behavior problem 5 
Birth injury 2 
Friedreich’s ataxia 1 
Congenital deafness 1 
Total 19 


RESULTS AND DISCUSSION 


No 14 and six per second positive 
spike activity was found in the normal 
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control series (table 1), possibly because 
the number of normal control records 
studied was small (30 cases). Gibbs? has 
reported such activity in 2 per cent of 
normal control subjects; however, his 
control series was much larger (300 
cases). In the present series, these dis- 
charges were found only during the 
drowsy and light sleep stages of the elec- 
troencephalogram. The 14 per second 
positive spikes appeared like a distortion 
of the normal sleep spindle, and the six 
per second spikes resembled distorted 
four to six per second waves sometimes 
seen during early sleep. None was seen 
during the waking portions of the record. 

When 14 and six per second patterns 
appeared, they were unmistakably dif- 
ferent from normal activity. The smooth, 
rounded, diphasic waves of the normal 
spindle were replaced by sharply de- 
fined positive spikes, with the negative 
phase cut off. The physical appearance 
of the discharges, their regular occur- 
rence during sleep (which reputedly 
brings out dysrhythmia), their associa- 
tion in a rather high per cent (59.1 per 
cent) of cases with certain dysrhythmic 
patterns in the same record (tables 3 
and 4), and their higher frequency in 
clinically abnormal cases seem to suggest 
that they are a dysrhythmic pattern 
rather than a fortuitous artifact. Accord- 
ing to Gibbs,‘ their subcortical origin 
from distant points is reflected in their 
positivity of electrical sign. Bishop® dis- 
agreed with this assumption. Perhaps if 
this positive spiking activity can be re- 
produced experimentally, its area of ori- 
gin will be better understood. 

No particular dysrhythmic pattern 
seemed regularly associated with these 
14 and six per second discharges; how- 
ever, various types of dysrhythmias were 
seen in the same record and could be 
easily distinguished from them. These 
included random spikes, true temporal 
spikes, multiple spikes, slow and fast dys- 
rhythmias, and so on (table 4). 


TABLE 3 
TYPES OF 14 AND SIX PER SECOND DYS- 
RHYTHMIAS IN 22 RECORDS 


Per 
Number cent 


14 and six per second together 14 63.7 
14 per second alone 6 27.3 
Six per second alone 2 9.1 

Total 22 100.1 


Other dysrhythmic patterns 


in same record 13. 59.1 
No other dysrhythmic 
patterns in same record 9 40.9 


Total 22 100.0 


These positive spikes occurred in short 
bursts at frequencies of 14, four, and six 
per second. Their voltages varied from 
50 to 150 microvolts. Usually there were 
five to ten such positive spikes in each 
burst. As a matter of criterion, unless 
there were at least three definitely formed 
positive spikes occurring consecutively, 
they were not considered unusual or clas- 
sified as belonging to this pattern. This 
criterion may be too conservative; how- 
ever, it seemed necessary in order to 
avoid error. It may account for the lower 
incidence in this series as compared with 
Gibbs’ 6 per cent. Significantly, the 
record was repeated months later in four 
cases, and in only one case did the un- 
usual activity fail to reappear. In those 
cases in which it reappeared during re- 
peat examinations, the activity arose 
from other brain areas than in the prior 
record. In the first recording of one pa- 
tient, the 14 and six per second dis- 


TABLE 4 
TYPE OF DYSRHYTHMIA ASSOCIATED WITH 
14 AND SIX PER SECOND ACTIVITY 
Type Number 
Random spikes 4 
Nonspecific dysrhythmia 3 
Slow dysrhythmia 3 
Multiple spikes 1 
1 
1 


Fast dysrhythmia 
Three per second wave and spike 


Total 18 
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Fic. 1. Electroencephalographic record of a 14 year old girl. Fractured skull with 
cerebral concussion and coma of eight hours, followed by headaches. Developed 
blackouts, nervousness, dizziness, and chronic headaches. Convulsion 18 days after 
injury. Diagnosis: Postcerebral concussion syndrome with convulsive disorder. Elec- 
troencephalogram done one month after head injury showed multiple six per second 
positive spike discharges in right temporal area, 


Right temporal | | 


Right parietal 


Right occipital 


Fic. 2. Electroencephalographic record of a six year old boy. Recent headaches and 
night terrors. Personality change with loss of interest in school, tremors, “shaking” 
spells, and vague leg pains. One episode of “shaking all over;” unresponsive to 
mother; incontinence of urine. Family history negative for epilepsy. Skull roentgeno- 
grams normal. Diagnosis: Childhood behavior disorder. Electroencephalogram shows 
14 per second positive spikes in both temporal and occipital areas. Repeat electro- 
encephalogram (not shown) revealed similar changes plus six per sucendl aettvity. 


| 
Left temporal | | | | | | | 
Left parietal | | | || | | | | | | 
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Fic. 3. Electroencephalographic record of a seven year old boy. Two grand mal 
seizures previous month before recording. Daydreaming. Celiac disease from age 
one to three years. Diagnosis: Idiopathic epilepsy. Electroencephalogram shows 
14 per second positive spikes in right temporal and both occipital areas, as well as 
true temporal spikes in left temporal area as an associated dysrhythmia. 


charges were found in the right temporal 
area exclusively, whereas, in the second 
recording, they were found bilaterally 
and also from occipital areas. This shift- 
ing about and independent discharging 
of these positive spikes was seen often 
in the same record. In one instance an 
electroencephalogram on each of two sib- 
lings revealed 14 and six per second 
positive spike discharges. Other siblings 
in the same family showed dysrhythmia 
of various patterns. 

Examples of this activity are contained 
in the illustrative figures, which are 
accompanied by brief histories (figures 
1 to 3). In most cases (63.7 per cent), 
the 14 and six per second patterns oc- 
curred together in the same _ record 
(table 3). When the two patterns did 
not appear in the same record, the 14 
per second activity was more frequent 
(27.3 per cent). Peculiarly, this activity 


was recorded predominantly from the 
temporal and occipital areas (table 5), 
and most often was seen bilaterally 
(table 6). Though they frequently oc- 
curred bilaterally, the individual bursts 
of positive spikes occurred independent- 
ly, somewhat unlike a dysrhythmic dis- 
charge set up by a pacemaker center. 
Occasionally it seemed as though a series 
of 14 per second discharges would lead 
off into a short run of consecutive four 
or six per second spikes. At times the dis- 
charge was diffusely scattered through- 
out all recording areas, but in most in- 
stances the short bursts occurred at ran- 
dom. One could see a burst of 14 per 
second activity arising from one brain 
area one moment and a few seconds 
later a burst of four or six per second 
activity from another area. Conversely, 
the two frequencies might be seen aris- 
ing simultaneously from opposite areas. 


4 
Left parietal 
Left occipital 
Right occipital 1 se 
q 
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TABLE 5 
LOCALIZATION OF 14 AND SIX PER SECOND ACTIVITY 


-——Temporal—_, -—Occipital—_, 


Frontal Parietal Left Right Bilateral Left Right Bilateral 
14 and six per second 0 0 0 38 7 0 32 7 
14 per second only 0 0 0 3 4 
Six per second only 0 1(R) 0 1 0 0 0 2 
Total 0 1 0 4 10 0 8 13 
TABLE 6 
LATERALIZATION OF 14 AND SIX PER SECOND ACTIVITY 
—Left—_, -——Right—_, -——Bilateral__, 
Number Per cent Number Per cent Number Per cent 
14 and six per second 0 0 0 0 14 63.7 
14 per second only 0 0 2 9.1 4 18.1 
Six per second only 0 0 0 0 2 9.1 
Total 0 0 2 9.1 20 90.9 


Relative to the clinical aspects of the of a physical type. For this reason it was 
cases studied, it seemed significant that not included under that general heading. 
these discharges were seen in a variety Two interesting cases were found having 
of unrelated disorders (table 2). Head this activity which are not included in 
injury, convulsive states, and behavior other series in the literature; these were 
disorders comprised 78.9 per cent of the Friedreich’s ataxia and idiopathic con- 
clinical conditions present. The rather genital deafness. Other investigators* 
high incidence of these disorders among found these discharges in lesions affect- 
children referred for electroencephalo- ing the brain stem and other deep struc- 
grams may explain this high percentage _ tures. 
to some degree. As previously mentioned, The age group represented ranged 
however, the cases studied in this lab- from four to 14 years (table 7). One 
oratory were not a selected group. Cere- questionable 14 and six per second rec- 
bral birth injuries occurred in two cases, ord was found in a 17 month old child 
and these might have been included un- _ with severe spells of breath-holding, but, 
der the diagnosis of head injuries. How- because of the indefiniteness of the posi- 
ever, the term “birth injury” is used by _ tive spiking activity, it was omitted from 
clinicians to describe a variety of disor- this series. Records of a 16 month and 
ders occurring just prior to or at birth an 18 month old child with convulsions 
and need not necessarily indicate trauma were also reviewed. They contained 14 


TABLE 7 
AGE DISTRIBUTION OF PATIENTS WITH 14 AND SIX PER SECOND ACTIVITY 
Age in years Number Per cent 
Oto 5 3 15.7 
5 to 10 10 52.6 Te 
10 to 16 6 81.5 — =e 


3 
Total 19 
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TABLE 8 
CLINICAL SYMPTOMATOLOGY OF PATIENTS WITH 14 AND SIX PER SECOND ACTIVITY 


Erratic behavior 12 
Nervousness, restlessness 

Convulsions 

Headaches 

Mental retardation 

Emotional outbursts, temper tantrums 
Speech defects 

Personality change 

Ataxia (stumbling, poor balance ) 
Vague pains (muscular, abdominal ) 
Breath-holding spells 

Blackouts or fainting spells 

Severe crying spells 

Defective hearing 

Nausea 


AAD O 


Vomiting 

Tremors of limbs (shivering ) 
Urinary incontinence 
Blank-staring spells 
Sleeplessness 
Head-banging 
Daydreaming 
Pseudo-type convulsion 
Loss of interest at school 
Hyperactivity 

Stealing 

Lying 

Dizziness 

Night terrors 
Undiagnosed fever 
Irritability 


and six per second activity but, because 
they were from another laboratory,* they 
were not included in this series. Fifty- 
three per cent of the records were from 
children between the ages of five and 
ten years. The remainder occurred be- 
fore age five or after age ten. 

The clinical signs and symptoms ex- 
pressed in each patient were of consid- 
erable value. The diffuseness of the 
symptoms and their lack of specificity 
make it difficult to correlate them with 
the rather specific discharges described 
in this paper. It would seem remote to 
make an exact comparison of these symp- 
toms and discharges with the symptoms 
of petit mal epilepsy and the three per 
second wave and spike discharges. Yet 
the great variety of the symptoms, as in- 
dicated in table 8, strongly suggests that 
they originate from brain areas known 
to control a multitude of functions, such 
as diencephalic structures. Gibbs,’ point- 
ing out the atypical nature of the seiz- 
ures and peculiar frequency of vague 
pains and vegetative symptoms in the 
group he has studied, implied a thalamic 
or hypothalamic origin for these dis- 
charges. 


Considering this point further, one 
wonders why this type of abnormal ac- 
tivity has not been reported more fre- 
quently in electroencephalograms in 
cases of encephalitis, parkinsonism, cere- 
brovascular disease, and other disorders 
affecting the basal ganglia. Although 
Stephenson* has reported 14 and six per 
second positive spikes as the principal 
electroencephalographic abnormality in 
two cases of intracranial tumor involving 
the diencephalon, similar case reports are 
strikingly absent from the literature. In 
a report of electroencephalographic ob- 
servations of a case with thalamic syn- 
drome, Hendriksen® described the changes 
during sleep, calling attention to marked 
reduction in normal sleep spindles on the 
side of the lesion; in the accompanying 
photographs,® the 14 per second spindle 
activity appeared very much like 14 per 
second positive spike activity. Lam’ re- 
ported an unusual electroencephalogram 
associated with thalamic tumor, but his 
changes consisted of “moderate disor- 
ganization of the electroencephalogram 
and absence of outstanding slow wave 
activity, with amplitude asymmetry as 
the principal lateralizing finding.” Un- 


*Electroencephalographic laboratory of M. G. Peterman, M.D., Milwaukee, Wisconsin. 
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fortunately, this record did not contain 
sleep tracings. The electroencephalo- 
grams of many patients with thalamic 
pains and other subcortical symptoms 
have been reported in the literature, but 
no reference to 14 and six per second 
positive spiking abnormal activity has 
been made. This may be due to the fact 
of the previously unrecognized pattern 
and the failure of many laboratories to 
use sleep technics in their recording. The 
effect of deep lesions, including cerebro- 
vascular ones, on the normal sleep pat- 
terns has been described frequently in 
the literature without reference to these 


positive spiking discharges. 
THEORETICAL CONSIDERATIONS 


The functions of the diencephalic and 
other subcortical structures have been 
studied and described in detailed reports 
on bodily reactions in relation to the 
functional activity of the brain. Cerebro- 
cortical mechanisms have been described 
as having inhibitory and controlling func- 
tions, while subcortical ones, especially 
hypothalamic structures, have been as- 
signed emotional, mobilizing, and auto- 
nomic coordinating functions. The vague 
and diffuse symptomatology described by 
the patients in this series can be most 
easily fitted into such a subcortical or 
diencephalic category. 

Considering the age group in which 
most of these discharges were found 
(five to ten years), and developing cor- 
tical-subcortical relationships* in the light 
of the instability of developing anterior- 
posterior cerebral dominance,® one might 
postulate that the unstable, immature, 
uncrystalized sleep patterns could be 
more easily distorted in the five to ten 
year age group. This might help explain 
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the higher incidence of 14 per second 
positive spike discharges in this age 
group. Admittedly such a concept is 
highly theoretical. 

Experimentally, Morison and his col- 
laborators!® demonstrated the subcortical 
origin of spindles resembling the 14 per 
second spindles of sleep in man. Gibbs? 
reviewed other neurophysiologic evidence 
for control of the 14 per second sleep 
spindles in man by the thalamic centers. 
One might assume the origin of this dis- 
torted 14 per second activity to be in 
these centers. Admittedly, however, this 
theory would need proof in the form of 
experimentally produced 14 and six per 
second positive spiking activity by ex- 
perimentally placed lesions or electrodes 
in these deeper structures. 

CONCLUSIONS 


Out of 547 routine electroencephalo- 
grams in children, 22 were found con- 
taining 14 and six per second positive 
spiking discharges. These 22 records 
are reviewed and studied concerning the 
physical characteristics of the 14 and six 
per second positive spiking discharges. 

The clinical symptomatology presented 
by 19 patients whose records showed 
14 and six per second positive spiking 
is presented. 

It is considered that the 14 and six 
per second positive spiking discharges 
are a form of dysrhythmia and not a 
fortuitous artifact or random normal var- 
iant of sleep activity. 

This series, although in itself too small 
to be of statistical value concerning any 
conclusions regarding the origin or mean- 
ing of 14 and six per second positive 
spiking discharges, is offered as addi- 
tional material to supplement the litera- 
ture. 
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Symposium: Thalamocortical 


What is the seat of the primary discharge (in epilepsy)? What gray 
matter is it which thus suddenly stimulates the nerve-fibres and the 
muscles? It is hardly necessary to remark that the spinal cord acts only 
as a conductor, and that the overacting gray matter is to be sought for 
above it, within the skull. Regarding the encephalic masses, we have 
first the teaching of experiment. On the one hand the researches of 
Brown-Séquard and Kussmaul demonstrate that convulsions may take 
origin in the pons and medulla, since they may occur when all other 
parts of the brain have been removed. Nothnagel has further shown that 
there exist in the medulla oblongata, adjacent to the centres which reg- 
ulate the respiratory movements and the state of the vessels, structures 
capable of giving rise, by their action, to general convulsions — “the con- 
vulsive centre.” On the other hand, of all regional disease of the brain, 
| lesions of the convolutions stand incomparably first as a cause of convul- 
sions, and the experiments of Ferrier and Luciani also demonstrate that 
irritation of the cortex in the motor region has the same effect. The teach- 

ing of experiment, then, is that both the cortex and the medulla may origi- 
nate convulsions. The teaching of pathology is, as Wilks long ago insisted, 
that epileptiform convulsions have, in most cases, their origin at the sur- 
face of the brain. It may be doubted, however, whether the pathological 
facts alone, or in conjunction with experiment, quite warrant the conclu- 
sion that epilepsy is a disease of the cerebral cortex. Burdon-Sanderson’s 
researches a it probable that the convulsions which occur when the 
surface is irritated may depend on the discharge of motor centres more 
deeply seated, though connected with, and excitable from, the surface 
regions. 


W. R. Gowers in Epilepsy and Other Chronic 
Convulsive Diseases, published in 1885. 


= 


CLINICAL 
PATHOLOGIC 
CONFERENCE Raymond D. Adams, M.D. 


Presented by Cyril B. Courville, M.D. 


CASE PRESENTATION 


A 37 year old white man was admitted to 
the neurologic service at 1:30 a.m. on Jan- 
uary 12, 1954 in status epilepticus and with 
signs of decerebrate rigidity. 

History. According to the history given 
by his wife, the patient had been essentially 
well until recently, although during the re- 
cent war while serving as a paratrooper he 
had experienced several episodes of “am- 
nesia.” About nine months lee admission 
to this hospital he had been injured in an 
automobile accident and was hospitalized 
for two days, but the nature and extent of 
his injuries were unknown. The a 
stated that some time before he had some 
sort of “heart trouble,” but of this no details 
were known. There was no history of alco- 
holism or drug addiction, and no previous 
episodes of convulsive seizures or severe 
headaches were recorded. The personal and 
family history were otherwise unknown. 

The patient’s wife stated that he had 
complained of some generalized headaches 
for two weeks or more prior to the present, 
and that he father at times that his 
vision was blurred in one eye (which eye 
was involved was not known). This last 
symptom disturbed him particularly when 
he ) tan his car home from work the eve- 
ning of acute onset of symptoms, but no 
other symptoms were mentioned, That eve- 
ning he took a nap and later called for his 
wife at her place of work, returning home 
shortly after 10 p.m. While in the act of 
pra | intercourse the patient found he was 
unable to move, then complained of severe 


Section Editor 


headache, and within a few minutes de- 
veloped generalized convulsive seizures. A 
local physician was called who gave the pa- 
tient an injection of Demerol (50 mg.) and 
referred the patient to the hospital. 

Physical examination. The patient was a 
well-developed and _ well-nourished white 
man of stated age who was deeply coma- 
tose and had repeated generalized convul- 
sive seizures. There was a general state of 
rigidity and hyperextension of the entire 
body, with the upper extremities in flexion 
(hands on wrists, forearms on arms) dur- 
ing the convulsive episodes. The pupils were 
dilated and fixed during the seizures and 
did not react to light. The heart rate was 
slightly accelerated (80 per minute); respi- 
rations were stertorous (20 per minute); the 
temperature was not elevated (99° F. rec- 
tally); the blood pressure was 135 systolic, 
65 diastolic. The heartbeat was regular, of 
good quality, and no murmurs were heard. 
General physical examination otherwise dis- 
closed nothing worthy of note. 

Neurologic examination. Because of the 
patient’s stupor, this examination was neces- 
sarily circumscribed. There were no obvi- 
ous manifestations referable to the cranial 
nerves. All the extremities were moderately 
spastic, notably so during the convulsive 
episodes. No paralysis of any member was 
evident during intervals between seizures. 
The deep reflexes were universally hyper- 
active and equal on both sides. Bilateral 
Oppenheim, Gordon, and Babinski signs 
were elicited. The abdominal and cremas- 
teric reflexes were absent. 


From the neurologic service and the Cajal 
County Hospital, Los Angeles, California. 
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Laboratory examination. A blood study 
was done immediately, disclosing a hemo- 
globin of 14.0 gm. and a leukocytosis of 
18,100, of which 63 per cent were polymor- 
phonuclears. Urinalysis was essentially nega- 
tive except for the presence of acetone and 
sugar. A blood sugar of 106 mg. per cent, 
a nonprotein nitrogen of 39 mg. per cent, 
and a CO. combining power of 26 per cent 
were reported by the laboratory. The blood 
Wassermann and Kahn tests proved to be 
negative. Proposed roentgen and electro- 
encephalographic examinations were pre- 
cluded by the early demise of the patient. 

Course in hospital. About 7 o'clock the 
following morning the patient was. still 
deeply comatose and breathing irregularly. 
Shortly thereafter, respirations ceased sud- 
denly and artificial respiration was admin- 
istered for 45 minutes without avail. He 
was declared dead at 8:30 a.m. A _post- 
mortem lumbar puncture disclosed a grossly 


bloody spinal fluid. 
CLINICAL DISCUSSION 


Several of the clinical features in this 
case appear to be significant. The his- 
tory of several episodes of “amnesia” dur- 
ing his service in the armed forces and 
of possible “heart trouble,” the com- 
plaint of blurring of vision and head- 
aches for two weeks prior to acute onset 
of his fatal illness, the abrupt develop- 
ment of severe headache and paralysis 
during emotional excitement, followed 
by repeated generalized convulsive seiz- 
ures and persistent coma, as well as the 
clinical pictures of decerebrate rigidity, 
all are noteworthy in an adult man in the 
prime of life. 

The acute onset of the final episode 
would in itself suggest that the imme- 
diate cause of his symptoms was either 
primarily vascular or a vascular compli- 
cation of some preexisting lesion. The 
essential clinical problem would there- 
fore be a differential diagnosis of the 
various possible acute vascular lesions of 
the brain in the form of hemorrhage or 
embolism. The disclosure of free blood 
in the subarachnoid system would not 
exclude embolism of the septic type, but 
would not favor the more inert type of 


vascular occlusion which would compli- 
cate rheumatic endocarditis. 

The more common causes of acute 
nontraumatic intracranial hemorrhage, as 
observed in the neurologic services of 
the Los Angeles County Hospital, are 
essential hypertension, syphilis, vascular 
disease, septic embolism, acute leukemia, 
rupture of a congenital aneurysm or vas- 
cular anomaly, or some other rare form 
of inflammatory or vascular disease. Most 
of these possibilities were promptly ruled 
out by the available history, physical ex- 
amination, and laboratory studies. The 
normal blood pressure, absence of car- 
diac murmurs, and presence of a mod- 
erate degree of leukocytosis with a nor- 
mal differential count would seem to 
eliminate from consideration the first four 
of these possibilities. Likewise, the nor- 
mal temperature and differential count 
would not support a septic state or some 
acute inflammatory lesion of the brain 
which might result in hemorrhage. 

For serious consideration there remains 
the possibility of rupture of an abnormal 
blood vessel in the form of a congenital 
saccular aneurysm or a vascular malfor- 
mation. As for the first, an aneurysm 
arising from the anterior communicating 
artery with rupture and effusion into the 
medial aspects of the frontal lobes might 
well account for the bilaterality of the 
motor phenomena. From what has been 
observed in these cases, however, the 
resulting syndrome is more apt to be 
characterized by unilateral paresis or pa- 
ralysis rather than by decerebrate rigid- 
ity which favors some disturbance of the 
brain stem.’ Unfortunately the second 
possibility, rupture of a vascular anom- 
aly, does not give any better support to 
this phenomenon as far as the writer's 
experience would indicate. 

One feature of the patient's symptoms 
bears more critical scrutiny. Although it 
was not considered important nor was 
its detail investigated, the history of blur- 
ring of vision of one eye proved to be sig- 
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Fic. 1. Hemorrhage into 
left occipital lobe, sub- 
dural space, and lateral 
ventricle from small vas- 
cular anomaly. A. Blood 
clot in left lateral ven- 
tricle. B. Hemorrhage in 
vicinity of small anomaly 
(x). C. Low power photo- 
micrograph showing mul- 
tiplicity of small arteries 
containing recent throm- 
bus. Arrow shows thin- 
ning of wall near point 
of rupture which caused 
fatal hemorrhage into left 
occipital lobe. 


nificant. Since most patients are not able 
to distinguish between an impairment of 
vision in one eye and a homonymous 
hemianopia, the latter situation proves 
to be true in a considerable number of 
cases. 


PATHOLOGIC FINDINGS 


Because of the uncertainty of the cause 
of death and the history of previous injury, 
postmortem examination was carried out. 
As subdural hemorrhage was evident, the 
brain and enveloping dura mater was for- 
warded to the Cajal Laboratory for study. 
Fresh blood clots were found in the sub- 
dural space over both cerebral hemispheres 
and in the superior longitudinal fissure. This 
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blood had evidently come from a rupture 
of a hemorrhagic focus within the left oc- 
cipital lobe. When the brain was sectioned, 
the left lateral ventricle was found to con- 
tain a mass of blood clot, also secondary to 
a gross hemorrhagic effusion in the left oc- 
cipital lobe. This hemorrhage had its origin 
in a rupture of a vein in a small vascular 
anomaly just beneath the medial cortex of 
the left occipital lobe (figure 1). 

A study of the microscopic sections of the 
vascular anomaly lying between the pia ma- 
ter and the hemorrhagic focus in the occipi- 
tal lobe disclosed several closely approxi- 
mated, large arterial blood vessels which 
were filled with laminated blood clot. The 
walls of these vessels showed a marked va- 
riation in their thickness. The largest of 
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these vessels filled with a recent blood clot 
was contiguous to a focus of hemorrhage 
and it is possible that this was near the 
point of hemorrhage (figure lc, arrow). In 
another vessel an older thrombus was found 
to be undergoing a process of organization 
suggesting an older process. 

Between these vessels and the surface of 
the brain in one area was found a focus 
of hemorrhage which filled the adjacent sub- 
arachnoid spaces. 

The regional brain was somewhat edema- 
tous leading to early necrosis suggesting a 
recent circulatory disturbance. The adjacent 
hemorrhagic cavity was sharply outlined and 
filled with a recent blood clot. : 


DISCUSSION OF PATHOLOGY 


Vascular anomalies of the brain are 
relatively rare lesions, if one excludes 
the small and incidental dilated venules 
sometimes encountered in the cerebral 
and cerebellar centrums.? This is partic- 
ularly true of arterial angiomas, of which 
the lesion herein described is an exam- 
ple. In the writer's experience they are 
most commonly located between the cer- 
ebral hemispheres anteriorly, in the re- 
gion of the central fissure, and in the 
parieto-occipital regions. In this last lo- 
cation he has had occasion to study six 
cases, three of which were observed clin- 
ically and three as a result of rupture 
and fatal hemorrhage. Two of these were 
arteriovenous lesions, the present one be- 
ing purely arterial. Experience with vas- 
cular anomalies of the brain as a whole 
indicates that hemorrhage, usually intra- 


REFERENCES 


1. B., and Oxsen, C. W.: 
Miliary aneurysm of the anterior communicat- 
ing artery. A clinical and pathologic report of 
nineteen cases, eighteen with fatal hemorrhage. 
Bull. Los Angeles Neurol. Soc. 3:1, 1938. 


cerebral but occasionally subarachnoid 
and even subdural, causes death in a 
good proportion of these cases. In occa- 
sional instances, the patient has been 
saved from death from this eventuality 
by institution of radiation therapy, sur- 
gical resection of the lesion, or rarely by 
prompt surgical evacuation of the blood 
clot after rupture has occurred. 

In this particular case, the lesion con- 
sisted originally of a small congerie of 
small arteries whose walls were of vary- 
ing thickness. In some foci the wall of 
a given vessel was so attenuated as to 
permit rupture with little additional 
stress. The clinical history would lead 
one to believe that, in the two or three 
weeks prior to the fatal rupture, some 
activity in or about the lesion in the 
form of leakage or regional edema had 
occurred with transitory right homony- 
mous hemianopia and headaches. The 
headaches incident to the expansion of 
vascular anomalies often assume a mi- 
granoid character, tending always to oc- 
cur on the side of the lesion and usually 
localized in its immediate vicinity. It 
is quite possible that if the patient had 
sought experienced medical help because 
of these symptoms, the fatal episode 
might have been avoided. It is certain 
that the elevation of blood pressure in- 
cident to the emotional tension attend- 
ant on sexual intercourse, at a time when 
the lesion betrayed signs of impending 
activity, precipitated the final episode. 


2. Courvitte, Cram B.: Pathology of the Cen- 
tral Nervous System. Third edition. Mountain 
View, California, Pacific Press Publishing Assn. 
1950, pp. 148-152. 
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CASE REPORT 


Insensitiveness to Pain 


A GENERALIZED insensitiveness or indif- 
ference to pain characterized by a lack 
of reaction to noxious stimuli has been 
noted infrequently in association with 
head trauma,!:? cerebrovascular acci- 
dents,!* brain tumor,'* bullet wounds 
of head,* syphilis, tabes dorsalis,> in- 
anition,® and probable organic disease, 
type unknown.7 In such cases there have 
been objective signs of organic nervous 
system involvement, ranging from motor 
pareses to various dysphasias. Indiffer- 
ence to pain has been noted during 
Phenurone medication™* and as an ele- 
ment of a familial dysfunction of the 
autonomic nervous system.™* Only 14 
cases of generalized skin insensitiveness 
to pain, with preservation of touch and 
without any other evidence of organic 
neurologic disease, have been reported 
in the literature. Of these, eight were in 
children.*-'4 Dearborn'® mentioned the 
history of a man who did not suffer from 
any pain except headache. Critchley" 
examined a man who showed insensitive- 
ness to pinprick and other painful stim- 
uli. Moffie'? reported a case of a 64 
year old man with congenital pain insen- 
sitivity who developed a cerebellar ataxia 
at 49 and an arteriosclerotic dementia 
later in life. Kunkle and Chapman'* and 
McMurray’ carried out detailed studies 
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of insensitiveness to pain, the former in 
a 25 year old man, the latter in a 22 
year old woman. With the exception of 
Farquahar and Sutton,'? who suggested 
that the indifference to pain appeared in 
their patient following a meningitis at 
the age of one, most investigators are of 
the opinion that the condition is con- 
genital. 

Another example of insensitiveness to 
pain is recorded. 


A 38 year old colored woman was admit- 
ted to the Morrisania City Hospital on 
May 15, 1953, with increasing constipation, 
abdominal distension, and stomach aa 
fort. Episodes of constipation and vomit- 
ing had begun following a hysterectomy 
for fibromyomata of the uterus in 1948. 
The frequency and duration of these epi- 
sodes increased, and she was operated on 
for intestinal obstruction. Adhesions were 
found and freed. However, the complaints 
persisted and she was admitted to the Mor- 
risania City Hospital. 

Previous illnesses included salpingitis in 
1936 and pneumonia in 1947. She stated 
that she was nervous in 1949, but all she 
could recall of the period was that she was 
“jumpy.” She has three children, aged 24, 
22, and four years. Her formal education 
has been very limited. There has been no 
addiction to alcohol or drugs. 

Close questioning revealed that she had 
no pain with her three deliveries, felt no 
pain when she had cut herself with a knife, 
never had headaches or toothaches, sneezed 


From the division of neuropsychiatry of the Morrisania City Hospital and the New York 
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very infrequently, and her skin never itched. 

On examination she did not appreciate 
pinprick as an uncomfortable _ sensation, 
but rather as a touch. She could not dif- 
ferentiate between the sharp and dull ends 
of the pin, both of which felt like a touch. 
There was no withdrawal of the limbs when 
pins were stuck into them. The mucous 
membranes of the nose and mouth were 
also insensitive to pinprick. Hot and cold 
sensitivity was diminished, especially the 
latter. After the hand had been immersed 
in packed ice for ten minutes, she stated it 
felt a little cool. The corneal reflexes were 
absent bilaterally and there was no response 
of the pupil in the ciliospinal reflex. Pres- 
sure on the Achilles tendon, supraorbital 
notch, ulnar nerve, and _ styloid process 
elicited no discomfort. She neither sneezed 
when pepper was applied to the nose nor 
withdrew when paraldehyde was placed 
near the nose. She did not recognize odors. 
She could not identify the tastes of quinine, 
salt, or sugar. Color sensation was intact. 
She did not blink or withdraw when threat- 
ening gestures were made towards her. The 
remainder of the neurologic examination re- 
vealed no other abnormalities. Except for 
slight dulling of affect and an intellectual 
level of 61 on the Wechsler-Bellevue battery 
of tests with no scattering, there were no 
other significant findings in the mental 
status. 

The laboratory data, including blood 
counts and chemistry, urinalysis, blood and 
spinal fluid Wassermann reactions, spinal 
fluid examination, and _ electroencephalo- 
gram, were all within normal limits. Pneu- 
moencephalography with 90 cc. of air 
showed no abnormality. No discomfort was 
produced by this test. 

In view of the lack of appreciation of 
painful stimuli, various tests were performed 
and the following results were obtained: 

1) A sphygmomanometer cuff was placed 
on the lekt arm and raised to 280 mm. Hg. 
The patient was able to open and close the 
left fist over 100 times without any com- 
plaints. Most subjects with such muscle 
ischemia feel pain after opening and clos- 
ing the fist 50 times.?° 

2) The right hand, wrist, and forearm 
was packed in ice for ten minutes. The 
blood pressure prior to the test and after 
the ten minutes remained at the same level 
of 110/80, and there was no change in the 
pulse rate. 

3) An injection of 0.2 cc. of 5 per cent 
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saline into the deltoid muscle caused no 
pain.*! 

4) The Richter dermometer showed nor- 
mal reactions, indicating intactness of the 
peripheral nerves. 

5) The method of producing a blister on 
the skin of the forearm by the application 
of canthardin cereate plaster, as described 
by Armstrong, Dry, Keele, and Markham,** 
was employed. As the blister forms, the fine 
intraepidermal pain nerve terminals are rup- 
tured so their broken endings would, after 
opening the blister, be directly accessible 
to applied solutions.2* One-half isotonic 
sodium citrate and 0.10 per cent potassium 
chloride solutions were then applied to the 
opened blister. No complaints of any kind 
were evinced. 

6) Electrical stimulation applied to the 
forearm revealed that before discomfort was 
reached three times as much current was 
necessary as in normal subjects. There was 
no pain. 

7) A skin biopsy was taken from the 
thigh. Both hematoxylin and eosin and 
Bodian preparations (for nerve endings) 
failed to reveal any abnormalities. 

8) Mucuna pruriens was placed on the 
skin. After agitation of the material on the 
skin of the forearm for ten minutes, no itch 
was produced.*4 

9) Histamine phosphate 0.2 cc. of a 
1:1,000 solution was injected intravenously. 
There was no headache, only uncomfortable 
pressure in chest. 

10) Intravenous sodium Amytal, 0.65 
gm., resulted in no change in the response 
to pinprick, tendon pressure, or alteration in 
her history. 

11) Bladder studies revealed that more 
than 750 cc. of fluid could be injected be- 
fore the patient began to complain of dis- 
comfort. Usually 300 cc. causes mild pain. 
The urologist reported, “Pain is definitely 
diminished in this patient.” 

DISCUSSION 

McMurray"® cited three criteria for 
determination of the presence or absence 
of response to noxious stimuli: 1) ver- 
bal report of the painful experience; 
2) overt behavioral reaction such as 
wincing, withdrawal, or restlessness; 3) 
physiologic responses in blood pressure, 
heart, or respiratory rate. The patient 
described here showed a lack of reac- 


tion in all of these categories when her 
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skin was stimulated by pinprick. Against 
a diagnosis of hysteria is the sensory dis- 
sociation and also the absence of a rise 
in blood pressure or pulse rate upon im- 
mersion of the hand in ice.*® It is in- 
teresting to note that Kunkle and Chap- 
man! and Arbuse, Cantor, and Baren- 
berg!” reported a rise in blood pressure 
with the cold pressor test in their pa- 
tients; McMurray’s patient showed no 
rise. The present subject, like the pa- 
tients of Kunkle and Chapman’ and 
MecMurray,'® had no sensation of itch 
when exposed to the common causes of 
itch. This sensation is conducted along 
with pain sensation. That the peripheral 
nerve fibers were most likely intact was 
shown by the normal dermometer re- 
sponses in the subject of this investiga- 
tion, as well as in Arbuse, Cantor, and 
Barenberg’s'® patients. Feindel** found 
no alterations of the peripheral cutane- 
ous innervation in a skin biopsy of Mc- 
Murray's patient. Similarly, the periph- 
eral nerve fibers were normal in the pres- 
ent case. Pneumoencephalography was 
normal in Boyd and Nie’s® patient, as 
well as in the present case. The ven- 
tricles were slightly dilated in Nissler 
and Parnitzke’s'* patient. 

Visceral (abdominal) pain may be ex- 
perienced by patients with indifference 
to pain of the skin. Two of the children 
reported by Ford and Wilkins* had ab- 
dominal pain during acute visceral dis- 
turbances. The subject of this report 
had abdominal discomfort due to intes- 
tinal obstruction. 

Measurements of pain threshold by the 
Hardy-Wolff apparatus were done by 
Kunkle and Chapman!’ and McMurray." 
Evaluation was somewhat difficult since 
the patients did not report pain and no 
behavioral reaction such as withdrawal 
or wincing were observed. McMurray’s!® 
case indicated a moderately elevated 
threshold for spontaneous pain. 

Schilder and Stengel' explained the 
indifference to pain in their patients as 


the result of a lesion in the supramar- 
ginal gyrus of the dominant hemisphere. 
They introduced the term “pain asym- 
bolia.” All their patients had other ob- 
jective signs of neurologic involvement; 
the present case had no other neurologic 
findings. Another explanation for indif- 
ference to pain is that it is an agnosia 
without brain changes and would be 
comparable to such conditions as color 
blindness. A point in favor of this ex- 
planation in the present subject is the 
similar lack of appreciation of taste and 
smell. Von Hagen,*? in discussing Boyd 
and Nie’s case, stated “it is not due to 
an agnosia but to a congenital disturb- 
ance in the person’s capacity to react 
to pain, as a result of some disturbance 
in the thalamocortical connections.” That 
emotional states may influence the per- 
ception or responses to pain has been 
noted previously. Behan?* wrote, “it (ab- 
sence of pain) may be present during 
arduous mental work which requires 
great concentration of thought and also 
in states of mental exaltation, such. as 
exhibited by religious zealots, examples 
of which are the Buddhist fakirs.” The 
subject of this report could not be con- 
sidered as belonging to the group de- 
scribed by Behan. There was no evi- 
dence of a psychosis at the time of this 
investigation, though the patient may 
perhaps have had such an episode sev- 
eral years previously. Her intellectual 
state, although mentally retarded, was 
not severe enough to impair her under- 
standing of the procedures carried out 
and did not influence the results. 


SUMMARY AND CONCLUSIONS 


Indifference or insensitiveness to pain 
of skin and mucous membranes is re- 
ported in a 38 year old patient. There 
was also lack of appreciation of taste and 
smell and no reaction to substances caus- 
ing itching. Various test procedures re- 
sulted in no alteration of blood pressure 
or pulse rate. Also there was no with- 
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drawal from threatening gestures. No 
objective signs of disease of the central 
or peripheral nervous system could be 
shown by biopsy, clinical examination, 
electroencephalography, or pneumoen- 
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CASE REPORT 


Purulent Subdural Collection 


THe entity of pus in the cerebral sub- 
dural space has received many names, 
the most commonly used being “sub- 
dural abscess” and “subdural empyema.” 
The reason for the difficulty in finding a 
satisfactory term is that this condition is 
truly an empyema from the purely ana- 
tomic point of view, being a collection 
of pus in a potential space. From the 
clinical viewpoint, however, its manifes- 
tations are more like a space-occupying 
lesion, that is, an early brain abscess, 
than an empyema of the thorax. For this 
reason, the term “purulent subdural col- 
lection” will be used in this discussion. 
The cerebral subdural space is a po- 
tential cavity broken up at the base of 
the brain by the cranial nerves, blood 
vessels, medulla, and stalk of the pitui- 
tary. At the vertex the dura is held in 
close approximation to the arachnoid by 
the superior cerebral veins and attach- 
ments of the pacchionian granulations. 
Posteriorly and inferiorly it is attached to 
the inferior cerebellar and inferior cere- 
bral veins and to the great vein of Galen. 
Because of these anatomic relationships, 
fluid in the subdural space tends to col- 
lect in the freest portions, such as the 
lateral convexity of the cerebrum and the 
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orbital and medial surfaces of the frontal 
lobes. The subdural space has no other 
limitations to the spread of fluid. A puru- 
lent collection, therefore, in this space is 
found over almost the entire convexity of 
the cerebral hemisphere, except that 
there is usually sparing of the occipital 
and temporal regions.'-* The accumula- 
tion of pus is often so great that a depres- 
sion is produced in the underlying (dor- 
solateral) aspect of the frontal and pa- 
rietal lobes, such as occurs in subdural 
hematoma. Ray and Parsons* report that 
the pus shows little tendency to localize 
until after surgical drainage, and then 
tends to form isolated collections. A 
shaggy fibrinous layer is formed on the 
inner aspect of the dura and the outer 
surface of the arachnoid. Underlying the 
collection there is often found, at autop- 
sy, severe ischemic necrosis of the gray 
and white matter with thrombosis and 
thrombophlebitis, involving the subarach- 
noid and cortical veins.?;* There may 
even be multiple cortical and subcortical 
abscesses which are not well encapsu- 
lated. Usually a mild purulent subarach- 
noid exudate is present in the region cor- 
responding to the subdural pus.? Later 
acute leptomeningitis may appear.‘ 


From the neurologic service, Veterans Administration Hospital, Bronx, New York. 
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Prior to 1943 otitis media was consid- 
ered to be the most common origin of 
subdural purulent collections, but since 
that time the reports in the literature 
show a marked preponderance of sinus- 
itis (especially frontal sinusitis) as the 
starting point for subdural pus.*-* Also 
mentioned as infrequent causes are pul- 
monary suppuration, penetrating and 
nonpenetrating cranial wounds, and neu- 
rosurgical procedures. Munro’? mentions 
only two cases with empyema in his 
series of 310 subdural hematomas. Ech- 
lin’ in his discussion of 70 cases of sub- 
dural hematoma mentioned one death 
due to local postoperative infection. 

There have been few bacteriologic 
studies of this condition. The most com- 
mon organisms reported are streptococci 
and Staphylococcus aureus, with an oc- 
casional case due to pneumococci or 
fusospirochetes.® This is very similar to 
the bacterial flora found in most brain 
abscesses and sinus infections. 

Clinically, the illness is characteris- 
tically ushered in by an acute exacerba- 
tion of a chronic sinusitis, usually frontal, 
with swelling of the forehead and peri- 
orbital tissues. Then commonly there is 
the onset of jacksonian seizures starting 
in a lower extremity, due to the spread 
of the infection up along the falx rather 
than to interhemispherical suppuration, 
as has been suggested.’ This is soon 
followed by the development of hemi- 
paresis on the same side as the seizures 
as the pus reaches and collects over the 
convexity of the cerebral hemispheres. 
At this time headache becomes severe 
with increasing drowsiness which may 
progress to a comatose condition with 
signs of increasing intracranial pressure 
and systemic signs of sepsis. The periph- 
eral blood reflects the sepsis, as does the 
cerebrospinal fluid which commonly 
shows an elevated pressure and mild to 
moderate pleocytosis with a predomi- 
nance of polymorphonuclear leucocytes 
and elevated protein content, but a nor- 


559 


mal sugar and negative smear and cul- 
ture. 

In 1944 there were only 50 reported 
cases of this entity, and instances of re- 
covery were uncommon. Since that time 
about 75 additional cases have been re- 
corded in the literature, with about 12 
recoveries. There are many more cases 
mentioned with insufficient detail to in- 
clude them in such a listing. Two of the 
recoveries were recorded in 1942,* prior 
to the sulfonamide and antibiotic era. 
All the others have been since 1947 and 
have in common vigorous chemotherapy 
with the turning of an osteoplastic flap. 
Two cases had multiple trephinations 
done first, but finally osteoplastic flaps 
had to be turned because chronic sup- 
puration with cerebral abscess resulted.* 

The following case report of a patient 
with subdural hematoma complicated by 
multiple loculated purulent subdural col- 
lections and extensive osteomyelitis of 
the calvarium exemplifies many of the 
problems encountered in this condition. 


CASE REPORT 


A 53 year old Caucasian right-handed race 
track employee was admitted to a New 
York hospital on September 8, 1950, with 
a chief complaint of head injury. Five days 
prior to admission he had fallen in the bath- 
room and struck his head without loss of 
consciousness or obvious sequelae. On the 
day of admission he was assaulted, suffer- 
ing trauma to the head with resultant stu- 
por and periorbital hematoma formation. 
Shortly after admission he regained con- 
sciousness and complained of pain in the 
left shoulder. 

Physical examination: Blood pressure was 
160/80. There was a subconjunctival hem- 
orrhage with ecchymosis of the eyelids on 
the left. The neurologic examination re- 
vealed no abnormalities. Lumbar puncture 
was done, but the pressure not recorded. 
The protein was 85 mg. per cent. Skull 
roentgenograms were taken and were re- 
ported as showing a fracture at the base of 
the skull. 

On the sixth day of hospitalization the 
—s went into coma. The next day bi- 
ateral temporal trephinations were done. 


e 


560 


On the right side a subdural hematoma was 
found os removed, and a drain was left in 
place. The patient showed steady improve- 
ment up to the third postoperative day, 
when he again became stuporous. The wound 
on the right side was opened and irrigated, 
with the removal of a large amount of clot- 
ted blood. Again the patient did well until 
the third day, at which time penicillin ther- 
apy was started although his temperature 
was normal. 

On October 3, 15 days after the last op- 
eration, he became unresponsive but re- 
mained afebrile. The right burr hole was 
enlarged and 30 cc. of pus was found. 
Streptococci and staphylococci resistant to 
penicillin but sensitive to bacitracin and 
Terramycin were cultured from this ma- 
terial. A catheter was inserted into the sub- 
dural space and left in such a position that 
the cavity could be irrigated with Terra- 
mycin and bacitracin. Initially the patient 
again did well, but on the sixth postopera- 
tive day his condition deteriorated once 
more. On October 13, a right temporal 
osteoplastic flap was turned al a large sub- 
dural collection of pus was found superior to 
the original burr hole. Again a catheter was 
left in place and irrigated with 80 cc. of 
bacitracin solution twice daily. A staphylo- 
coccus organism was cultured from the pus; 
this proved to be sensitive to bacitracin, 
streptomycin, and Aureomycin. Following 
two weeks of irrigation he showed marked 
improvement, but a left hemiplegia and 
central type of facial paresis persisted (it 
is not definitely stated in the record when 
these first appeared). At this time the pa- 
tient was not oriented as to time and place, 
but was able to read the paper and com- 
ment on current events. 

On November 22 (ten weeks after his 
original head injury) the patient was trans- 
ferred to the Veterans Administration Hos- 
pital, Bronx, New York, for rehabilitation. 
On admission the blood pressure was 130/ 
82, and the temperature was normal. There 
was psychomotor retardation. The patient 
was oriented as to place but not as to time. 
There was a large, soft, concave right frontal 
defect in the skull. The left corneal reflex 
was diminished. The patient had a left 
lower facial paresis with a left-sided spastic 
hemiplegia and contractures of the left 
lower extremity. The routine laboratory ex- 
aminations revealed no abnormalities. 

The patient remained unchanged until 
December 23, when his temperature rose 
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suddenly to 102° F. The patient became 
stuporous and responded with difficulty to 
noxious stimuli. The eyes were deviated to 
the right. There was a questionable suck- 
ing and definite right grasp reflex. The chest 
was clear and the roentgenograms of the 
chest showed no abnormalities. Lumbar 
puncture showed a pressure of 100 mm. of 
water and clear, colorless fluid which con- 
tained 38 mg. per 100 cc. of protein and 
seven lymphocytes. Smear and culture of 
the spinal fluid for common pathogens and 
fungi revealed no organisms. There were 
12,600 white blood cells in the peripheral 
blood with 76 per cent polymorphonuclear 
leucocytes. 

The patient was treated with penicillin 
and streptomycin without a good response, 
and large doses of Terramycin were finally 
administered. After a few days of Terra- 
mycin therapy the patient started a grad- 
ual return to his admission status, and treat- 
ment was discontinued. Two weeks later, 
while afebrile, the patient developed grand 
mal seizures which were controlled by anti- 
convulsant medication. 

On January 15, 1951, he again developed 
fever and obtundity, with the same physical 
findings as noted previously. At this time 
he received Terramycin and penicillin, and 
in two days his temperature was normal 
but he remained stuporous. He was trans- 
ferred to the nerosurgical service; one week 
later a brain needle was passed through the 
decompression into the brain in an attempt 
to find pus, but none was found. He was 
continued on chemotherapy and made a 
gradual recovery, so that in a month he was 
as he had been on admission. This time the 
chemotherapy was continued for approxi- 
mately a month, and then a re- 
duced. During this period and for the next 
two weeks he steadily improved so that he 
was beginning to walk with help. At this 
time he was free of defects in mental status. 
However, by the first of April it was again 
noted that he was losing ground, and that 
his decompression was bulging slightly. A 
few days later he was again obtunded. and 
slightly febrile with his eyes held to the 
right and paralysis of upward gaze. The 
decompression was bulging and tender, and 
there was nuchal rigidity and pain on move- 
ment of the head. 

Penicillin and Terramycin were again 
started. Two days later, a sinus tract was 
incised and found to extend down to, but 
did not involve the cortex. 
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Fic. 1. Anteroposterior view of pneumoencer 
Fic. 2. Lateral view of pneumoencephalogram. 
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Fic. 3. Graph of the patient’s temperature during his hospitalization. Arrow indicates the date 
of removal of the abscess. 


4 
f 


562 


Following this a pneumoencephalogram 
was done; this showed a large filling defect 
in the right parietal region. This area was 
explored and an abscess was found in the 
parietal lobe on the right which was about 
seven cm. in diameter with a capsule that 
was fully two cm. in thickness. It was 
seen to extend from the subdural space into 
the depths of the brain. A hemolytic Staph- 
ylococcus aureus was cultured from the pus; 
this proved to be resistant to penicillin but 
markedly sensitive to chloramphenicol. 

Following removal of the abscess the pa- 
tient became alert and clear mentally, ex- 
cept for some disorientation as to time. His 
left-sided weakness has improved somewhat 
and he is now able to walk considerable 
distances. However, he has had to have 
most of the right side of the calvarium re- 
moved because of recurrent spreading osteo- 
myelitis. 

COMMENT 


This case represents an example of the 
failure of conse: "ative neurosurgical ap- 
proach to this problem once adequate 
chemotherapy has been given an ade- 
quate trial. Whether extensive proce- 
dures will always succeed in cases such 
as this is not clear. Certainly, many more 
cases will have to be treated before one 
will be able to decide on the optimal sur- 
gical approach to this problem. 

It is not difficult to see why the ab- 
scess localized where it did. The site 
of second choice of fluid localization in 
the subdural space is over the parietal 
lobes. This is shown by pathologic 
studies of subdural hematomas and puru- 
lent collections where the greatest in- 
dentation of the cortex is over the con- 
vexity of the frontal lobe, with the sec- 
ond most common indentation over the 
parietal lobe. In this case pus was 
drained from over the frontal and tem- 
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poral lobes and remained over the pa- 
rietal region. The presence of this pus 
was masked by partially effective chemo- 
therapy, which was probably indirectly 
responsible for the development of the 
abscess by keeping the patient alive until 
it had a chance to form. With the anti- 
biotics that are now available many simi- 
lar cases will undoubtedly be seen be- 
cause abscess formation is the logical 
complication of a subdural purulent col- 
lection if death does not intervene. 

This patient was unable to recognize 
common objects in his left hand, with a 
defect in recognition of figure-writing. 
The importance of these signs in rela- 
tion to an early diagnosis of a brain ab- 
scess was overlooked because of: 1) the 
lack of evidence of increased intracra- 
nial pressure; 2) paralysis and contrac- 
tures of that hand which made feeling an 
object difficult; and 3) the patient’s ob- 
tunded state of mentation. These de- 
fects were erroneously interpreted as evi- 
dence of scarring and loss of cortex with 
the resulting inadequate attention. 


SUMMARY 


A discussion of purulent subdural col- 
lections with review of the literature is 
presented, together with a case report 
illustrating many of the usual complica- 
tions of this particular variety of focal in- 
tracranial infection. Successful treatment 
of this illness demands: 1) prompt rec- 
ognition of the condition and its compli- 
cations; 2) adequate and prolonged 
chemotherapy adjusted to the specific 
microorganisms involved; and 3) vigor- 
ous neurosurgery in which early ade- 
quate drainage is of crucial importance. 
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REVIEWS 


Pituitary Chromophobe Adenomas: 
Neurology, Metabolism, Therapy. 


John I. Nurnberger, M.D. and Saul R. Korey, M.D., 1953. New York: 
Springer Publishing Company, Inc. 282 pages. $7.00. 


Unlike most treatises on the pituitary 
tumors which deal mainly with the clin- 
ical aspects of the local pathology, Doc- 
tors Nurnberger and Korey have written 
a monograph based upon the concept 
that the pituitary, as the master gland, 
influences the entire milieu interieur. 

The first half of the book deals with 
the normal anatomy and physiology of 
the pituitary gland and its adjacent struc- 
tures. The embryologic development, 
vascular supply, and structure of the hy- 
pophysis is well described and illustrated. 
The adjacent neural structures are only 
briefly discussed, but sufficiently to re- 
fresh the minds of the readers of the per- 
tinent anatomy and physiology. 

The second half of the book which 
treats of the neurologic and metabolic 
symptomatology, the technical diagnostic 
aids, pathology, and the therapy of chro- 
mophobe adenomas is based upon the 
authors’ personal experience with 117 pa- 
tients suffering from such pituitary tu- 
mors. Although the neurologic aspects of 
chromophobe adenomas are discussed 
somewhat sketchily, the metabolic phases 
are extremely well presented. This sec- 
tion of the book should be read carefully 
by all neurologists for it presents a con- 
cise and accurate account of the present 


concepts of the metabolic changes asso- 
ciated with pituitary insufficiency. Both 
the primary pituitary dysfunction and the 
secondary effects produced by changes 
in other endocrine glands are discussed 
with many illustrative examples. The 
section on differential diagnosis is some- 
what disappointing, for there is no dis- 
cussion of the clinical features which dif- 
ferentiate the various lesions occurring in 
the hypophysial region. The chapter on 
pathology deals briefly with the diffuse, 
sinusoidal, and papillary types of chro- 
mophobe adenomas. In their discussion 
of therapy the authors emphasize irradia- 
tion, advocating surgical intervention 
only when the former has failed. This 
conservative attitude is predicated to 
some extent upon the rather high op- 
erative mortality of 24 per cent. The 
authors attribute this high rate to the 
extensive growth of the tumors with hy- 
pothalamic involvement which, the re- 
viewer suggests, might have occurred 
while the patients were being observed 
on a regime of conservative therapy. 

A well selected list of over 500 ref- 
erences is appended and referred to ap- 
propriately in the text. A short but ade- 
quate index is given. 

This monograph presents a correlated 
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picture of the neurologic, endocrino- 
logic, and ophthalmologic aspects of 
pituitary chromophobe adenomas, with 
emphasis upon the metabolic derange- 
ments. All physicians can profitably read 


Enciclopedia Medica Italiana. 


Giulio Raffaele, Direttore. 


Florence: 


BOOK REVIEWS 


this treatise; neurologists, in particular, 
will find collected within its covers much 
valuable information which would be 
difficult or impossible to glean from other 
scattered sources. 

A. E. W. 


Sansoni Edizioni Scientifiche. 


Vol. 1, 1950, 2272 pages; vol. 2, 1951, 2215 pages; vol. 3, 1952, 2327 
pages; vol. 4, 1952, 2272 pages; vol. 5, 1953, 2327 pages. 


The first five volumes of a comprehen- 
sive nine volume reference work encom- 
passing the entire field of medicine have 
now appeared. This encyclopedia is a 
production of members of the Italian 
medical profession, along with several 
foreign scientists. The president of the 
group, Dr. Dante De Blasi, is emeritus 
professor of hygiene at the University of 
Rome, and the general director, Prof. 
Raffaele, is director of the institute of 
malariology. The consulting committee 
is composed of members of the medical 
faculty in Rome. The neurologic con- 
sultants are Drs. Ugo Cerletti and Mario 
Gozzano, both of the Clinic for Nervous 
and Mental Diseases of the University of 
Rome. 


The first five volumes, covering A 
through L, show that this extensive work 
is very broad in scope, addressing itself 
to students of all branches of clinical 
medicine, the basic sciences, and the 
allied scientific disciplines. It is well 
illustrated, both in black and white and 
colors. From a neurologic point of view, 
the articles dealing with both clinical 
neurology and with neuroanatomy, neu- 
rophysiology, neuropathology, electro- 
physiology, and electroencephalography 
are comprehensive, up to date, and well 
documented. This encyclopedia should 
serve not only as an excellent reference 
work for those able to read Italian, but 
also as a model for a comprehensive, 
current encyclopedia. 

R. N. DEJ. 
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National Committee for Research Because of the general interest 
In Neurological Disorders developed in the recently organ- 
ized National Committee for 
Research in Neurological Disorders, this issue of the Newsletter 
is devoted to a brief sketch of the committee's background, pro- 
gram, and activities....The National Committee for Research in 
Neurological Disorders is a nonprofit organization, dedicated to 
the advance of research and training of technical personnel in 
the field of neurological disorders. 


Organizational Meeting The National Committee was organized on 
In 1952 July 25, 1952, after the then president 

of the American Academy of Neurology 
appointed a committee on liaison to meet with representatives of 
various voluntary health organizations which were dedicated to 
the control and welfare of specific neurological disorders. The 
purpose of this meeting was to formulate a national program in 
neurological research and training and, if possible, to unite the 
splintered field of neurology into a more functional, cohesive 
unit. Representatives from six voluntary health organizations 
present at the meeting were: American League Against Epilepsy; 
United Cerebral Palsy Associations; Committee for Public Under- 
standing of Epilepsy; National Multiple Sclerosis Society; 
Muscular Dystrophy Associations; and National Society for 
Crippled Children and Adults....Hans H. Reese, president of the 
American Neurological Association, while unable to attend the 
meeting, was kept advised of the proceedings....The meeting was 
called to order by the president of the Academy, with a presen- 
tation on the present Scope and needs for research and teaching 
in the treatment, prevention, diagnosis, and rehabilitation in 
neurological disorders. 


Baker Proposes Establishment During the meeting, A. B. Baker, 
Of National Committee chairman of the Academy liaison com- 
mittee, moved that a national com- 
mittee be formed, made up of the president and executive director, 
or their designates, of each voluntary health organization, and 
members of the American Academy of Neurology and other profes- 
Sional societies who would be interested in joining the group. 
The motion was carried unanimously and the new committee was 
called "National Committee for Research in Neurological Dis- 


orders." A. B. Baker was elected to serve as chairman. 


Committee Charter Following organization of the national com- 
mittee, a charter was drawn up outlining its 
primary goals, including the following: 
To study and assess the research and training needs in the field 
of neurological disorders on a nationwide basis and to make 
these needs known....To encourage medical schools and other in- 
stitutions or boards to provide adequate facilities for teaching 
physicians and other research personnel in the problems of neuro=- 
logical disorders....To stimulate the development of special 
review courses for clinical neurologists and other practitioners 
interested in the various phases of neurological disease and 
injury....To engage in such activities pertaining to neurological 
research which the Committee as a whole could perform more 
effectively than anyone of the voluntary organizations could per- 
form individually....To serve as an information center and 
"clearing house" of all neurological research activities which 
would be of interest to voluntary health agencies having repre- 
sentation on the National Committee...."It is the express 
purpose that the National Committee by its activities will 
not in any way detract from the identity of any individual 
voluntary health organization in this field; to diminish its 
interest in any category of disease; or to engage in any of 
its local or state activities." 


Subcommittee On An important first step in the activities of the 
Public Education committee was to appoint a subcommittee on 

public education to create a greater public 
awareness of the needs of the many sufferers of crippling neuro- 
logical disorders. Mrs. Ruth McCormick Tankersley of Washing- 
ton, D. C. was appointed chairman of this subcommittee. Mrs. 
Tankersley, former editor of the Washington Times Herald, is 
president of the National Epilepsy League. Elected as associate 
chairman was Miss Jayne Shover, associate director of the National 
Society for Crippled Children and Adults....Both Mrs. Tankersley 
and Miss Shover have been active in promulgating a program of 
public education on the significance of neurological disorders to 
the health and economy of the nation, and on the needs of research 
and training in this field. 


Other Activities Shortly after its formation, the national com- 
mittee prepared a fact sheet on the prevalence 
of neurological disorders, their drain on the national economy, 
and the need for additional research and training in this field. 
Through its subcommittee on public education, it also prepared 
testimony and organized a panel of witnesses for the House and 
Senate hearings on appropriations for research in neurological 
disorders. This fact sheet has been made part of the Con- 
gressional Record. These activities on the part of the subcom- 
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mittee on public education have continued through 1953 and 
1954....Still another activity of the national committee is 

the establishment of a line of communication with medical 

school deans. Its chairman forwarded letters to the deans of 
all medical schools advising them of the formation and back- 
ground of the committee, its purpose, and its evaluation of 
present day needs in research and training in neurology. The 
committee plans to continue this contact and cooperation with the 
medical schools. 


First Annual Meeting The national committee held its first annual 
Held In Washington meeting in Washington, D. C. (Sept. 28, 1953). 
At that time the subcommittee on public 
education was reappointed, and Dr. Cornelius H. Traeger of New 
York was elected to serve as co-chairman of the national com- 
mittee. In addition, a subcommittee for the correlation of 
research information in neurology was activated. Specifically, 
the objectives of this subcommittee are to determine the scope 
and extent of neurological disorders throughout the country and 
the quantity and nature of research now under way in this area. 
Appointed as chairman of this subcommittee was Dr. Glidden L. 
Brooks, medical director of United Cerebral Palsy Associations. 
Others serving with Dr. Brooks are Francis M. Forster, Cornelius 
H. Traeger, and T. J. C. von Storch....Later, at the meeting of 
the American Academy of Neurology at the Shoreham Hotel on 
April 28, this subcommittee convened and formulated preliminary 
plans for its activities during the current year. 


Program at Wolverton On October 7, 19535, the national committee 
Committee Hearings was again active and was assigned the task 
of selecting witnesses and preparing testi- 
mony before the House Committee on Interstate and Foreign Com- 
merce, whose chairman is Congressman Charles A. Wolverton, 
Republican of New Jersey. These hearings comprised a series of 
public inquiries into the causes, prevention, and control of the 
principal diseases of mankind, including neurological disorders. 
The results of these hearings, which have been published, may 
be obtained by writing the Government Printing Office, Wash- 
ington, D. C., and requesting Union Calendar No. 499, 83rd 
Congress, 2nd Session, House Report No. 1338. 


liaison Meeting The growing development of a close association 
in research of neurological disorders and sensory 
diseases, eSpecially those concerning vision and hearing, 
resulted in the calling of a liaison meeting of the National Com- 
mittee for Reseach in Neurological Disorders with the even more 
recently created National Committee for Research in Blinding 
Eye Diseases and Disabilities (composed of representatives of 
voluntary groups and professional societies in ophthalmology). 
This joint meeting of the two national committees (neurology and 
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blindness) was held at the Mayflower Hotel in Washington, D. C., 
February 25, 1954. It was a luncheon meeting and was chaired by. 
Miss Jayne Shover, who had been appointed liaison officer for 
voluntary agencies to these two committees. Also in attendance 
were sixteen representatives of the two committees, as well as 
several guest speakers, including Dr. William T. Sanger, presi- 
dent of the Medical College of Virginia, and Mrs. Hiram C. 
Houghton, assistant administrator to the director of Foreign 
Operations Administration. Mrs. Houghton, who directs the 
Office for Refugees, Migration, and Voluntary Assistance, has 
been able to observe the work done by various countries for 
displaced handicapped persons, gave a brief presentation on her 
work for handicapped refugees in Europe....The luncheon meet- 
ing was followed by a trip to Bethesda, Maryland, for a presen- 
tation of some of the projects in clinical and laboratory 
investigations now in operation at the National Institute of 
Neurological Diseases and Blindness at the new Clinical Center 
of the National Institutes of Health. Dr. Pearce Bailey, direc- 
tor of the institute, acted as moderator at the presentations. 


First Broad Citizens’ Attack The organization and program of the 
On Neurological Disorders National Committee for Research in 
Neurological Disorders is regarded by 
many as the first unified citizens' effort to attack, through 
research, the threat of neurological disorders to the nation's 
health and economy....Ten years ago there was but one organiza- 
tion concerned with research in neurological disorders, The 
National Foundation for Infantile Paralysis. Within the last 
five years or so, the United Cerebral Palsy Associations, 
National Multiple Sclerosis Society, National Epilepsy League, 
and Muscular Dystrophy Associations have been established and 
are giving high priority to medical research. Older organiza- 
tions, such as the National Society for Crippled Children and 
Adults, also have initiated programs in medical research, in 
addition to their activities in patient care and welfare....The 
National Committee for Research in Neurological Disorders 
symbolizes a "pooling" of effort to obtain a common goal: greater 
knowledge of the nervous system in both health and disease. 


All inquiries regarding the National Committee for 
Research in Neurological Disorders should be addressed to 
Dr. A. B. Baker, Chairman, University Hospitals, University of 
Minnesota, Minneapolis 14, Minn., or to Miss Jayne Shover, 
Liaison Officer for Voluntary Agencies, Committee for Research 
in Neurological Disorders and Blindness, 11 South LaSalle 


Street, Chicago 3, Ill. 
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—a neurologic challenge 


One out of every three Americans is, or at any moment 
may become, a geriatric patient. More than 50,000,000 


men and women are now over 45 years old. 


Many of the problems which confront the neurologist 
today belong to the field of geriatric medicine. To 
round out the total clinical picture of your patient 
over 45, it is essential to keep abreast of the latest 
developments in geriatrics. For best and most com- 
plete coverage of this rapidly growing field, read 
GERIATRICS, the journal devoted to research and 


clinical study of the diseases and processes of aging. 


Geriatrics (a Lancet Publication) 


84 South Tenth Street, Minneapolis, Minnesota 
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for emotionally disturbed children... . 


THE ANN ARBOR SCHOOL 


. . is a private school for children from six to fourteen, of average or 
superior intelligence, with emotional or behavior problems. 


. . . providing intensive individual psychotherapy in a residential setting. 


A. H. KAMBLY, M.D. 411 First National Building 
Director Ann Arbor, Michigan 


the Bio-Thesiometer 


Highly praised by users, the BIO-THESIOMETER® is 

a diagnostic instrument designed especially for the 
Reg. U.S. neurologist. It is essentially an electrical “tuning fork” 
Pat. Off. whose amplitude may be set to any predetermined level 
or whose amplitude may be gradually increased until 
the threshold of vibratory sensation is reached. Con- 
versely, the amplitude may be lowered until the vibra- 
tion is no longer discernible. At all times the ampli- 
tude may be determined at any given level with a 
high degree of accuracy. The BIO-THESIOMETER® 
is not only far superior to a tuning fork in accuracy, 
but will detect neurological changes that are not dis- 
closed with a tuning fork. Built in a handsome carry- 
ing case. Write today for complete information. 
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Treatment center for the brain injured, slow-learning, or emotionally disturbed child. 


Individualized program under strict medical and psychological supervision. 
Ranch school for older children; small clinic school for younger children. 
Official training school for the National Society For the Brain Injured. 


For information write 
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Geo. 2131 Georgetown, Mass. 
Located in the hills of Essex County, 30 miles north of Boston 
For the treatment of 
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Psychotherapy is the basis of treatment; 
electric shock treatments, sub-coma and deep coma insulin therapy when indicated; 
sleep treatment for withdrawal of narcotics. 
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G. M. Schlomer, Medical Director 


FOUNDED 1879 


RING SANATORIUM 


Eight miles from Boston 
For the study, care and treatment of emotional, mental, personality 
and habit disorders. 


On a foundation of dynamic psychotherapy all other recognized thera- 
pies are used as indicated. 


Cottage accommodations meet varied individual needs. Limited facili- 
ties for the continued care of progressive disorders requiring medical, 
psychiatric, or neurological supervision. 


Full resident and associate staff. Courtesy privileges to qualified physicians. 


BENJAMIN Simon, M.D. Cuar.es E, M.D. 
Director Assistant Director 
Arlington Heights, Massachusetts Telephone AR 5-0081 
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